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PROUD COMPANY... 


The names shown here are famous throughout the motoring 


world. Mintex— having its own share of fame —is proud to be associated 


with them; they are the names of vehicles produced by manufacturers who 


fit Mintex as original equipment. 


For complete reliability you can depend on ae j | F EX 


MINTEX BRAKE & CLUTCH LINERS are manufactured by BRITISH BELTING & ASBESTOS LTD., 
CLECKHEATON, YORKSHIRE and are obtainable from all Mintex Service Depots and stockists. 
B.B.A. are also the manufacturers of SCANDURA, the original P.V.C. fireproof conveyor belt. 


AUTOMOBILE ENGINEER, November 1952 





VERTICAL | 
AUTOMATICS 


No. 


‘Ohe 
8 VERTICALAUTO 


Maximum Swing .. 143” dia. 
No. of Spindles 5% 

No of Tooling Stations . 5 
The No. 8 Verticalauto can be 
arranged for double indexing or 
dual control A wide range of 
standard attachments, consider- 
ably increasing the scope of the 


machine, is available 


Built by 


THOMAS RYDER & SON, LID. 


TURNER cBRIDG 
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FOR HELP ON 


PRODUCTION PROBLEMS 


quite equals the CP Radial Arm 
for sheer adaptability and con- 
venience. Fitted at one end with a CP 
applications. It merely involves the use Hicyele drill and at the other end with 


of a CP Radial Arm which is specially a CP Weyele Tapper, this Radial Arm 
can be swung round and manoeuvred 


Here is an outstanding example 
of how portable power tools are 


converted for efficient machine tool 





designed to accommodate a range of CP 
at ease over a wide working area. For 


help like this on production problems, 


portable power tools. For drilling and 
tapping on a production basis—with 
*feal accuracy of work—no method it pays to... 


CALL IN CONSOLIDATED 





CONSOLIDATED PNEUMATIC TOOL CO. LTD. - LONDON & FRASERBURGH 


Birmingham Leeds Bridgend * Belfast © Dublin - Johannesburg 


Offices at Glasgow Newcastle Manchester ° 
Brussels Milan and principal cities throughout the world 


Bombay ° Melbourne ~- Paris Rotterdam 
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HERE'S THE MACHINE 
for fast production of 
PROFILES - KEYWAYS 
SLOTS AND SPLINES 
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lytuule MILLING MACHINE 


This fully hydraulic horizontal milling machine produces keyways, slots, splines, etc., and incorporates 
a special arrangement for rapid profiling lengthways. A simpler type is available for milling straight- 
forward keyways, slots and splines only. 

The profile machine shown above incorporates hydraulic feeler controls for both vertical and 
longitudinal travel of the table. Cam (1) controls vertical movement in accordance with the profile 
of the work, and cam (2) controls the speed of the table. This control of table speed is an important 
advantage ; feed of the work table need not be governed by the most unfavourable section of the 
profile, and uniform feed can be maintained in keeping with the profile of the work. This results 
in faster output and improved finish. Feed of the cutter spindle to and from the work and traverse 
of the work table are accomplished by hydraulic power. 


CAPACITIES 


ra Width of grooves - 
’ ; ; milled up to 25 mm. 
TYPE ENF o/n. AM Stroiee of table (lengit P TYPE EKF O. 
For milling key- a milled) . . upto 150 mm : For milling key- 
ways, slots, nS 4 Depth of cut up to 50 mm ways, slots, 
splines, etc er ! Table space available etl | A splines and for 
, : + for work 200 900 mm. . , : profiling length- 
7 ways 


WICK MAN of COVENTRY 


LONDON ° BRISTOL 
NEWCASTLE ° BELFAST 


LEEDS ° GLASGOW 





231 F87 
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REDUCES PRICES 


FLUORESCENT 
FITTINGS 


and control gear 


Operative from 15 Oct. 


Full particulars are given in Price List F 1872, 
a copy of which is obtainable on request. 


For high quality and reliable installations 


Use £G.C. fittings with 


Osram 


ubes 



























































_ BROWN 


Issied by Thos. Firth & John Brown Ltd., Sheffield, England. 
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perfectly designed to do the job 


And so with Wild-Barfield Electric Furnaces. The extensive range 
either standard or purpose made, includes one for your heat-treatment 
requirements. Take the Vertical Forced Air Circulation Furnace for 
instance — for heat-treatment up to 7oo C. it will do the job more 
accurately and economically. For tempering, secondary hardening, 


ageing, annealing and nitriding—it is perfectly designed to do the job. 


Wild-Barfield * 


Electric Furnaces 


HEA TT<TREA THM ENT PURPOSES 


WILD-BARFIELD 
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‘‘Well, | must confess that | was shaken 
rigid, yesterday. Thought I'd pull their leg by 
asking for a }” taper shank x 48” overall, from stock. 


“And they sent it up2”’ 

“Yes... here it is. What do | do with it?” 
‘“‘Must | tell you? send it back and 
confess your lack of faith, old boy. 


With a stock of five million 
or so, | bet they're smiling!” 


O@® OO 
~ : 
BRITAIN’S FOREMOST DISTRIBUTORS 





MONKS & CRANE LTD 


THE TWIST DRILL SPECIALISTS 


London Office : Head Office: | Manchester Office : 
295 EUSTON ROAD | STANHOPE STREET , MANCHESTER OLD ROAD 
LONDON, N.W.1 BIRMINGHAM, 12} RHODES, MANCHESTER 


Tel: EUSton 5311 (3 lines) Tel: Calthorpe 1381 (5 lines) Tel: Middleton 3654 (3 lines) 


Grams: Emancee, London Grams: Emancee, Birmingham Grams: Emancee, Middleton, Manchester 
M/MC.804b 
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and the 





SMALL OF IT... 

















is at work! 


Whether it is the anti-vibration base for heavy machinery, or whether 


it’s the little felt washer on a ball-pen, Bury Felt tackles the job with 
confidence. This versatile material has a hundred and one different 
uses in industry. There are different types and textures for all kinds of 
work from finishing and polishing to ‘safety-first’ packaging. Write 


to us about your problem — it is likely that Bury Felt can solve it. 


BURY FELT MANUFACTURING CO. LTD, HUDCAR MILLS, BURY, LANCS 


London Offices: 3 Snow Hill, ECI Central 4448 - 
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Thompson 
Self-adjusting 


STEERING ROD ASSEMBLY 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, ENGLAND 




















diamond finish 


Many automotive and similar precision components requiring high finish are 
machined with diamond tools. The applications are well known to Engineers. Diatipt 
diamond tools have superseded older production methods of finishing aluminium 


saucepans. Even your new pencil is sharpened with a diamond tool. 





VAN MOPPES & SONS 
TELEPHONE : BASINGSTOKE 1240 (DIAMOND TOOLS) LTD 


BASINGSTOKE * HAMPSHIRE 


TRADE MARKS + DIATIPT « DIADUST - DIATRU - DIANYF + DIATUF - DIAFORM « DIADEX 
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Almost as quickly as you can say the words “ Think Zinc’, molten 
zinc alloy has tecome the Meccano scale model you see here. This 
speed in production is just one reason why in recent years so many 
industries have adopted the zinc alloy die casting process. Other 
outstanding advantages are :— 

SCOPE FOR DESIGNER EXTREME ACCURACY GOOD CORROSION RESISTANCE - STABILITY 
STRENGTH * LONG LIFE OF DIES LITTLE NEED FOR MACHINING - LOW UNIT COS! 
The Association welcomes inquiries about the use of zinc alloy die 
castings. Publications and a list of Members are available on request. 
We suggest you write for our booklet “ Zinc Alloy Die Castings and 
Productivity.” Zinc is now plentiful. There are no restrictions on its use. 


| 
.- 
y 
A 
S 
z 
qt 


ZINC ALLOY DIE CASTERS ASSOCIATION - LINCOLN HOUSE - TURL STREET - OXFORD - Tel: 48088 
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Designed individually 
| for Britains jinest power untts 


ae ~~ ‘ 
‘ a : 
. a Ay 
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FILTERS, STRAINERS 
AND AIR CLEANERS 


Coopers Engineers, with the wealth of 44 
years of manufacturing and research behind 
them are available for consultation on all 
filtering problems. 


ta 
C 0 0 D E R S MECHANICAL JOINTS LTD. 


FILTER PRODUCTION - LLANFOIST WORKS - ABERGAVENNY - MON - 7e/. 550. 
SALES ENQUIRIES - 14 LIVERPOOL RD - SLOUGH - BUCKS - Je/. 225795. 
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The thread is 
standard to your 
requirements 
it’s the 
STAYING PUT 
POWER 

| that counts 


These photographs reproduced by courtesy of the 
Rover Co. Ltd., show Philidas nuts in position ona 
sectioned chassis section of the Rover car. Like many 
other leading motor manufacturers, the Rover Co 
use Philidas nuts because : 

They areimmovableexcept with aspanner 

Their efficiency is unaffected by heat, 

vibration, oil contamination or by 

repeated applications and removals. 

They are manufactured entirely from 

metal in one piece, and in all the usual 

thread types. 


self - locking nuts 


STAYING PUT on the 
An advisory division including personal repres- 
entation by skilled technicians is at the service 


of engineers. Full information about this oy». v. Game 7 
: Che K LS sttainss SME (Lees 


organisation will be sent immediately upon 
request to 


PHILIDAS DIVISION OF WHITEHOUSE INDUSTRIES LTD : 
: : Midland Area Office : 
FERRYBRIDGE, KNOTTINGLEY, 
GLEY, YORKSHIRE 9 49 exTON ROAD - COVENTRY 


Telephones: Knottingley 320-1-2-3-4. 
Telegrams: Whitehouse Knottingley | 'elephone : Coventry 60457 
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ARDOLOY~— 4 Bt. PRODUCT 


Unexcelled for positive or negative rake cutting. A large and carefully selected stock of standard 
Made in five grades to suit various requirements. tools of generally used types and sizes is available. 
Quality maintained by continual test. We also stock face milling cutters with Ardoloy- 
We shall be glad to carry out tests in user’s tipped teeth 2” to 12” diameter. j 


works on their material. We quote for special tools, reamers, etc., to deal 
with any specific work. 
Our specialists advise on 
the most suitable grade for 
cutting various materials. 


Full details available from 
{rdoloy Department, 
Head Works. 

Phone: 88781. Ext 26. 


SOLE DISTRIBUTORS: 


ALFRED HERBERT LTD «+ COVENTRY 
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DEPOTS AT 


(Towns & Telephone Nos.) 
BELFAST 25103 
BIRMINGHAM 4 Aston Cross 1447 
BLACKBURN : 658! 
BRISTOL 
CARDIFF es 
CARLISLE ae kas 589 
CHESTER : 21280 
COVENTRY . ss Coventry 64914 
EDINBURGH | Central 4234 
EXETER 3813 
GLASGOW C.2... . Central 4595 
HULL Lente aipie! ces Central 52072 
ye 20664 5 
LEYTON ; Leytonstone 6068 
LIVERPOOL | Royal 1251 and 5202 
MANCHESTER 3 Blackfriars 0596 


NEWCASTLE-ON-TYNE 2 
27142 and 27942 


NOTTINGHAM .. 43646 
SHEFFIELD |... 25529 
SOUTHAMPTON 71276 
STOKE-ON-TRENT 44021 
WIMBLEDON 4248/9 


Republic of Ireland 
DUBLIN, 35 Westland Row 66597 





i 








The numerous criti- 

cal stages in making 

good clutch discs are our 

exclusive worry. If there 

were ten times as many the fact 

would remain that you, the user, 

are interested only in the final result. 

But because you may sometimes wonder why DON- 
FLEX Clutch Discs are just that little bit better, we are 
taking you behind the scenes . . . Here, we are making 
sure in the drawing office that we are in step with 
the most modern developments in design. An obvious 
thing to do? Precisely ... the pains which we take 
over even the most obvious things mean that you can 


always be sure of DON-FLEX. 


to be gare 


\p tl SMALL & PARKES LTD MANCHESTER 9 


LONDON: 76 VICTORIA STREET, S.W.1 DF/8 
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Increasing speeds are imposing conditions 
of increased severity on ball and roller 
bearings. But the changing conditions are 
being fully met by improvements to 
materials, design and workmanship. 
It is significant that Hoffmann are being 
used for most modern racing cars and 
numerous standard production models. 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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— feay LUTY 
- CRANKSHAFT LATHES 


TYPE CFB 


The Type CFB Lathe faces the cheeks and 
accurately turns all pins at one chucking of the crankshaft 


Rigid construction with smoothly operating hydraulic feeds produce 
an excellent finish. 

The Type CFB-LB Lathe, incorporating lateral table feed, finish- 
turns all pins. 

This machine replaces rough grinding and gives higher rates of 
production for the semi-finishing operation. 


An excellent finish is obtained on pin diameters and walls due to 
SEND FOR . : : : “ 
shaving action of the tools, which are single piece, easy to set the 


DETAILS or change. 


DEVONSHIRE HOUSE, VICARAGE CRESCENT 


GASTON E. MARBAIX LTD 2attensta. tonvon, swu 


PHONE BATTERSEA 8888 (8 lines) 
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IBUTORS OF MATERIAL 


J. A. NORDBERG LTD. 
— 




















ALL-BRITISH 
BALL & ROLLER BEARINGS 


Ball and 


parallel-roller bearings 


F.B.C. :: FISCHER 


The illustration shows our 
ball and parallel-roller bearings 
on the pinion-shaft of a motor 
coach five-speed gear box. 
FISCHER BEARINGS CO.LTD., WOLVERHAMPTON 
Subsidiary of British Timken Ltd. 
Duston, Northam; i and Birmingham 




















standardised 
Birlec pit 
furnaces 





Kk 

* This photograph was taken in the 
heat treatment shop of a leading 
manufacturer of bearings. 


The larger sizes of Birlec pit gas carburising furnaces 
are heated by ‘‘U"’ shaped gas-fired radiant tubes, 
arranged around the periphery of the charge space. 
No furnace muffle is, of course, required and 

the tubes have a long life. The gas carburising 
atmosphere may be derived either from 

processed town’s gas or an inexpensive fluid. 


BIRLEC LIMITED 


BIRMINGHAM =: 2 4 


ERDINGTON -: 


SM/B. 736a 


AUTOMOBILE ENGINEER, November 1952 





Sales {and service offices in LONDON, 







STANDARD PIT FURNACES 































Furnace Usable Dimensions 
Rating Diameter Depth 
1,800 c.f.h. 2° 6” 4 oO 
2,800 c.f.h. x 6 5’ Oo 


















About fifty standardised gas or electric Birlec 

gas carburising furnaces are now installed or on 
order. They enable gas carburising to be 

carried out under production conditions with 
assured, reproducible results. If you are 
manufacturing engine or transmission components, 
you will be interested. May we send details? 


SHEFFIELD and {GLASGOW 
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THIS was 
the answer 


Good clean finish and pressure tightness 
are essential for filter heads of the well-known 
Vokes Oil Filters. John Dale Aluminium Alloy 
Gravity Die Castings have achieved these results. 


Consult PQHIN DALE Limited 
about Aluminium Alloy Gravity Die Castings 


JOHN DALE LTD. (DEPT. TS.3), LONDON COLNEY, ST. ALBANS, HERTS. Tel. : Bowmansgreen 2266 
royds $1/3/6 
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designed with 
athe ‘a in mind 













le & Co. (Sheffield) Ltd. and obtainable from your usual. ¢ pp 


EG116 
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Modo Kedemeiti Lubrucaitin of 
BUSES & COMMERCIAL VEHICLES 
alt Metis of 


» 
NATOMIC 
MILEAGE” CONTROLLED LUBRICATOR 















Backed by 
Tecalemit design 






Fitted to new Public 
Service Vehicles as 


standard equipment. 
a. — <a 


| < 
\\\\ 
Pre- ies ‘ 
quantities of oil 4 YY 
to each point. LF AS 
4 
ee 
Eminently suited y 4 
to fleet yd 
conversion. .@” 


All 40 main a 


points lubricated j I 
& y ~\ Oil fed . 
ae icati { under high (7 


Lubrication carried 


7 y ¢ 
out on a definite pressure A 


mileage basis. 


: TECALEMIr 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 


and service. 








Rp, wei 
eee 









LOT COE Sy 


/ Adequate and con- 
sistent lubrication 
ensured throughout, 


The outcome of 
over 20 years 
. experience, 









f Self-lubricated 
pump requiring 
no attention. 








T300 
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56 Spire Speed Nuts are used in the assembly of the Kelvinator 21 SNO Spire Speed Nuts secure 
inner liner. 


Refrigerator. These have reduced production and assembly 2 SNO Spire Speed Latches secure 
lower access panel in closed 
position. 


costs considerably because Spire Speed Nuts make assembly easier ; 
; 9 SNJ Spire Speed Nuts used to 


fasten inner cover plate and to 
and faster. Saving has not been achieved at the expense of secure thermostat. 
4 sfp Spire Speed Fixes retain 
performance, however. Quite the contrary is the case. These evaporator support in position. 


self-locking fasteners are functionally better than the old methods is SNR Spire Speed Nuts hold 


shelf supports. 


they replace. And — a very great advantage — each fastener : - 
— 5 sFP Spire Speed Fixes used to 


secure Kelvinator emblem and to 


saves 50/75 on weight of materials attach outer nameplate. 


al 
Cpire 
SPEED NUTS fastest things in fastenings 


Enquiries to 
SIMMONDS AEROCESSORIES LTD., Byron House, 7-8-9 St. James’s Street, London, S.W.1. 


Head Office & Works: Treforest, Glamorgan. Also, Birmingham, Stockholm & Melbourne. 
CRC248 
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a . ~ 
RE OD OE ES cE I tine 


White metal . . . Copper-lead . . . Tri-metal . . . Half-bearings . . . Bushes . . .? 


(We make them all) Motor cars and commercial vehicles, petrol engines and diesel 


engines, ships and buses and mowing machines ... (We fit them) 


(and years later, re-fit them !) 


cLACIER Qe 
plain bearings 


THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX 
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BEYOND THE HORIZON. 


Coming developments in transport—still beyond the horizon—will 
depend very largely upon the new alloys the metallurgist can supply 
to the engineer. As the addition of Molybdenum to many alloys 
permits higher operating temperatures, it will certainly be used more 


and more in the power units of the future. 


Climax furnishes authoritative engineering data on Molybdenum 


applications. 


99 Pinstone St. Sheffield 1 
Registered Office: 2-3 Crosby Square, London E.C.3 
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Iso-Speedic governors embody flybobs which consist of hardened steel 
balls rolling on ground tracks, eliminating all static friction, and 
resulting in a high degree of accuracy. 


They are used on diesel engines and petrol engines, and are available for 
other speed control applications. 


Iso-Speedic governors can be supplied which give control within 0.3%, 
and are used on generators for radar and television. Other Iso-Speedic 
governors are available where a lower degree of accuracy is sufficient. 


The services of our engineers are at your disposal. 


Iso-Speedic 


THE ISO-SPEEDIC COMPANY LTD., COVENTRY 





WHEELS... 
SAID THE ALT ...CHASSIS FRAMES 


SAID THE BASS 


oe 


as BE 


¥) Bd = 
TRAILERS... 
AID THE TENOR 


... IMPLEMENTS 


SAID THE PROMPTER 


OF WELLINGTON 


JOSEPH SAN 
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. <m|) (Yo rHE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFES. 
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Forging shear blades from R.T.B. special steel at the 


Panteg works of Richard Thomas & Baldwins Limited. 





Don’t 

take 
unnecessary 
risks... 


We do get a kick out of taking 
unnecessary risks... but is it worth it ? Wouldn’t it be 
so much better if we gave it a little more thought in 
the first place? So often it’s too late to do anything 
about it — the risk is taken, the damage is done — and 
there we are, all up in the air and wondering what to 
do next. It’s no consolation to know that everybody’s 
doing it— someone or other somewhere or other is 
taking needless risks every day, every month, every 


season; and speaking of seasons, let’s talk about a 
very superior Spring... 


WARNING TO MANUFACTURERS : You take unnecessary 
risks whenever you buy ‘cheap’ springs of uncertain quality ; 
low initial outlay will never balance the ultimate harm they 
may do to your product, your prestige and your purse. When 
you specify ‘Springs by Salter”’ you're certain of getting top- 
flight quality —quality that cuts out risk and guarantees years 
of highly-efficient, dependable service. Only the best—of 
materials and workmanship—is good enough for SALTER. 


INSIST ON QUALITY 
Buy SALTER of course 


Est. 1760 


SALT ER & co. 





AUTOMOBILE ENGINEER, November 1952 





=> = 
= = SS => 
== FS 


SPEED PRODUETION AT 


ARCHDALE specials are specially FORD MOTOR COMPANY LTD. 


designed for high production at low 
cost. They play a big part 1 
production of the new FORDSON 
MAJOR tractor and the ill 
opposite shows a 3 way mult 
engaged on cylinder blocks. Opera- 
tions include: REAR END 

and 1-,;” holes drilled and 3-3 
holes drilled and reamed; SUMP 
FACE, 24-%;” and 10- 

drilled. 


The lower illustration shows 
second machine drilling the valve 
and water jacket sides of the bloc! 
and the auxiliary drive bore 





Our Technical Staff are always 
pleased to co-operate with you on 
the design of special machines to 
improve your own production. Our 
wide experience is at your disposal 
upon request. 


JAS. ARCHDALE & CO., LTD, BIRMINGHAM. 16 


TELEPHONE . EDGBASTON 2276 (3 LINES) TELEGRAMS. ARCHDALE, BIRMINGHAM 
SOLE SELLING AGENTS ALFRED HERBERT LTD. GOVENTRY 
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“Sabotage” in a loose sense is a term which 
may be applied to some of the experi- 
ments conducted in the Ferodo Test House 
as for example the testing to destruction 
of hundreds of Brake Linings weekly in 
routine check. 

Another practical and valuable aspect of 
the Ferodo Physical Test Laboratory is to 
be found in the ingenious and specially 
designed apparatus which subjects samples to 
tests of endurance and efficiency far exceed- 
ing those encountered under the most 








G4 


strenuous road or racing conditions over a 
long period of time. 

It is by such methods, backed by ceaseless 
chemical and physical research, that the in- 
superable standard of quality inherent in all 
Ferodo products is fully maintained. 

It is by close collaboration with Automobile 
Engineers and Designers, who at all times 
are freely and cordially invited to visit the 
Test House, that the problems associated 
with ever increasing h.p. and speed are dealt 


with... and solved. 


BRAKE & GLUTCH LININGS 


FER OD 0 LEM I-T ED ° CH-ASP Eck. - EN: Lab) FRI T 


A Member of the Turner & Newall Organisation 


AUTOMOBILE ENGINEER, November 1952 





such different types... 


Every day many Gear Reduction Units leave Holroyds and hurry out to face a coldly critical 


world — a world that demands quality and quick delivery in the same gulping breath. We 


watch our little Units go with high hopes. Vastly different characteristics they have indeed but in all 


essentials...ah...they are the same... trustworthy 
... hard working... strong...and they...ah... 
bear the same noble stamp... they ah... aw, drat 
the brats. We know they will acquit themselves 


like Holroyds and never let the old name down. 


© 4 
Holroyd Gear Reduction Units JOHN HOLROYD & CO. LTD., MILNROW*+ LANCASHIRE 


CRC 146 


Holroyd Totally Enclosed Worm Gear Reduction 
Units are made in the following types: UNDER- 
DRIVEN (Worm under wheel). In standard sizes 
from 3 in. to 24 in. centre distance of worm and wheel. 
OVERDRIVEN (Worm over wheel). 3 in. to 24 in. 
centres. VERTICAL (Vertical output shaft). 3 in. 
to 24 in. centres. Output shaft may project up or 
down, DOUBLE REDUCTION. For ratios from 
701 up to 2000/1 or more. F TYPE for fractional 
or small horsepowers. Made in three sizes — 1}, 1}, 
2) in. centres. Choice of shaft projections. All 
units have ball or roller bearings throughout, 
nickel steel casehardened and ground worm and 
Super Holfos bronze wheel, centrifugally cast. 
STANDARD RATIOS: 75 10 15 20 25 30 40 50 60. 
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In every field 
of engineering 


Yq ] ) = ) S SS | | 
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TRADE MARK SS 


NON-FERROU 
CASTINGS 


are known, used 
LEM AANA ALLA 
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MODERN 
CONVEYOR 
CONTROL 


guson Tractor Assembly Track 


The majority of high production 
Automobile Plants now specify the 


HEENAN-DYNAMATIC 


VARIABLE-SPEED COUPLING 


for their Conveyor and Assembly Track Drives 
in preference to older conventional drives 


CENTRAL PANEL 

CONTROLLING 

10 CONVEYORS AND Some of the advantages of this simple and reliable equipment are:— 

3 ASSEMBLY TRACKS 

CENTRAL DIAL 

INDICATES Smooth take-up of drive—no additional cushioning required. 
TRACTORS Infinitely variable speed. 

PER 
HOUR 


Obviates variable-speed gearboxes and consequent belt or chain drives. 


Speed setting changed instantly whilst conveyor is running or stationary. 
Set speed held constant irrespective of load changes. 


° Synchronisation of complex conveyor and assembly track systems with 
central control. 


Photograph by the courtesy of : 
THE STANDARD MOTOR CO. LTO. Equalisation of motor load on multiple drive extended conveyors. 
. Overload protection obviating shearpins. 

Remote control from a convenient central station. 


N Ve Details supplied on request. 


HEENAN & FROUDE LTD. WORCESTER 


Telephone: WORCESTER 3391 (5 lines) Telegrams: HEENAN, WORCESTER 
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Economical Fasteniings available from stock 


GROOVED 


MADE IN STEEL Easy ” fit ies i i 
STAINLESS STEEL only two operations 


BRASS, COPPER 


sarliet aia DRILL & DRIVE HOME! 


IN SIZES FROM 
1” DIAMETER A PERMANENT FIXTURE WITH A 


UPWARDS DEFINITE SAVING IN ASSEMBLY COSTS 


Please ask for our literature and samples 


EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS AND ROLLING MILLS 
WOODLEY - NEAR STOCKPORT - ENGLAND 


Telephone: WOODLEY 2231! (10 lines) Telegrams: “MILLS” PHONE WOODLEY 
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RUBBER | METAL §= GANVAS HARDBOARD LEATHER | GLASS CORK | LINOLEUM 


to to to to to to to to 


METAL | CANVAS | HARDBOARD LEATHER | GLASS CORK | LINOLEUM RUBBER 


| 


HARDBOARD LEATHER GLASS CORK | LINOLEUM RUBBER | METAL CANVAS 


CANVAS HARDBOARD LEATHER GLASS CORK | LINOLEUM RUBBER METAL 


LEATHER GLASS CORK LINOLEUM RUBBER METAL CANVAS HARDBOARD 


| 
GLASS CORK LINOLEUM RUBBER METAL CANVAS | HARDBOARD | LEATHER 
| | 


CORK LINOLEUM RUBBER METAL CANVAS | HARDBOARD | LEATHER GLASS 





LINOLEUM RUBBER METAL CANVAS HARDBOARD | LEATHER GLASS CORK 


otitis 














\ 


One of a range of specialised 
Industrial Adhesives by .... 


MASTERS OF ADHESION 


OUNLOP SPECIAL PRODUCTS LTD., FORT DUNLOP, BIRMINGHAM, 24. Tel. ERDINGTON 212] 


asec cai? 
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insist on 


HARPER QUALITY 


The exhaust manifolds 
of the 


/; aguat XK120 


‘are enamelled by 
HARPERS 


Harper quality covers grey iron 
and Meehanite castings, and 
alsometal pressings, machining, 
enamelling and other finishes 
and sub-assembly work. 


This remarkable car, with its world 
renowned performance, embodies all 
that is best in British engineering— 
Harpers are entrusted with the 
enamelling of the manifolds in a 
high quality, heat-resisting vitreous 
enamel. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 





LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1 __ Tel.. TATE GALLERY 0286 
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Contributi 


















greater 


smoothness® 

















The heavy vehicle world is full of Metalastik contributions 
to greater smoothness. The majority of manufacturers of 
diesel chassis fit Metalastik resilient engine mountings. 


Other Metalastik contributions are the ultra-duty bush, 
and the Metalastik heavy duty shackle pin for very heavy 
vehicles, eliminating metal-to-metal contact and inevitable 


wear. a The Metalastik 


Metalastik development work now proceeding, will find torsional 
us equally well prepared for coping with the problems vibration damper 
of |.F.S. on passenger vehicles. 


In addition, there are the ‘Metacone’ body-mounting, 
safeguarding the coachwork from undue racking stresses, 
and the propeller-shaft bearing mounting. All these 


Metalastik specialities, incorporating the famous Metalastik 
rubber-to-metal weld, owe much of their success to their 
development and dynamic testing with our extensive 
research equipment. 


Another valuable contribution: the Metalastik torsional 
vibration damper, combining great durability with an 
outstanding efficiency in suppressing torsional vibrations. 


y The Heavy Duty 
shackle pin 








REINFORCED MOULDINGS 


better in TEXOLEX 


RE-INFORCED PLASTICS 


illustrations show a sectioned 
gear blank and the finished spur gear 





Hlustrations by courtesy 
of Morris Motors Limited 





sa Tae VUK) TT (ch ool a won 11:1:101-1 he) ad T= 


“CARMET 


Q 
"Ye 
to the fy 
Cup 


rings 
-+.. engineers with foresight sleeves 


have been quick to appreciate the ® 

advantages of CARMET*, and every- bearings 
where, moré.and more, they are 

specifying this material. Combining seals 
the strength of metal with the self- 
lubricating properties of Carbon ; 
there is extremely low wear 
rate, a favourable co-effi- 
cient of friction and good 
resistance to high 
temperatures. * MORGAN CRUCIBLE 


COMPANY \ / tim re0 


Our Engineers will be pleased to advise you BATTERSEA CHURCH ROAD, LONDON, S.W.11 
on its epplication, Telephone: Baccersea 8822, Telegrams: “Crucible, Souphone, London.” 


* CARMET is a Registered Trade Mark of The Morgan Crucible Company Ltd, 


AUTOMOBILE ENGINEER, November 1952 











Here are some of the fine quality cast- 
ings produced in our Leeds foundries. 
Robust, beautifully finished castings 
supplied to tackle onerous tasks 

land, sea and in the air, and the choice 
‘Of Britain’s leading automobile manu- 
facturers. 

Supplied in high-duty iron and in 
aluminium alloys by the sand and 


gravity die processes. 


Qur manufacturing range on 
our mechanised production lines 
extends from castings weighing 
a few ounces up to castings 


weighing approximately 4 cwt. 





WEST YORKSHIRE FOUNDRIES LTD 


SAYNER LANE: LEEDS 10: Tel: 29466-7-8 














POWER JACKS 


* HYDRAULIC PUMPS 

of proved efficiency 

TECHNICAL DATA for hand or power 
500 Ibs. sq. in. operation 


Normal operative pressure 


Maximum operative pressure 
: a ; A Newren PRODUCT 
(Blow off) . . 2,500 Ibs. sq. in. Newey 


to specification) 
Output complete stroke . *825 cu. ins. 
Effective piston area 600 ins. 
Handle leverage ratio 
Alternative fluid capacities irgpints . 23 pts.,6pts., 
16 pts., 24 pts., 32 pts. 
Larger capacities to special order. 


Vertical or horizontal pump handle. 


JACKS from 1 TON to 5 TONS in 
a variety of stroke lengths 


} 
* Full information, price, etc., will be sent on request 


OWER JACKS» 


LIMFITE & 


VALETTA RDO; ACTON : LONDON: W353 
TELEPHONE : SHEPHERDS BUSH 3443 (4 lines) 


TELEGRAMS : NEWSORBER, EALUX, LONDON 
1109 
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THE 
BEST BEARINGS 
FOR 
BETTER» MACHINES 





Better machine performance depends largely on really 
efficient bearings. For this reason Compo oil retaining 
bearings are functioning in many _ outstanding 
machines and appliances today. The porous bronze 


of Compo makes a natural reservoir for the oil which provides 


tion by capillary attraction, adjusted according to shaft speed and 


gTORES O7, 
~~ 


BOUND BROOK 


“ike A spone® Telephone 


ture. Compo offers something over two thousand bearing sizes which 


t the requirements of most designers. Have you seen the range in 
List? We would like to tell you more about Compo and if you have a 


problem our Technical Department will gladly help you solve it. 


COMPO 


BEARING S&S 





BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 


4 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 
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“TT wish IT could 


show you ALL the clips 
we make at 


TERRY'S” 


. . . and here are three 
** specials” 
Three really popular 


You’d have a surprise—CLIPS in every possible shape 
5 clips. Nos. 80 and 81 


come 4 to frov 


and size, CLIPS in steel, bronze, stainless, plated, etc., wt? 2 
stock o. 300—an 


CLIPS for every trade under the sun. . . and if you / “A exceptionally good 
drawing 1 clip 


want a clip made to specification TERRY’S Research costs 5/- a dozen (inc 
p.t.), from stock 


Department is there—ready and willing to give you 


the benefit of 96 years’ experience. . = 


z= /———Want to know all about springs ? : = 2 
Here’s a book packed with spring know-how from cover to 


cover — the finest of its kind today. Post free 12/6. 300 











Sole Makers: HERBERT TERRY & SONS LTD., REDDITCH - LONDON - BIRMINGHAM - MANCHESTER 
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FRONT-LINE 


WEAPONS ust RISING COSTS 


FROM THE WIDE 
DeVILBISS - AEROGRAPH 
RANGE 





TYPE CH 

—a small, high- 
quality gun for 
touching-up and 
medium finishing 
work 


TYPE DCA 

for use where fre- 
quent changes of 
colour or material 
are necessary; also 
ideal for shading, 
blending, spatter- 
ing, etc., with 
4-pint or l-pint 
cup. 





TYPE JGA TYPE MBC 


ILLUSTRATED AT LEFT: 

TYPE JGA incorporating the exclusive ball- 
and-cone nozzle principle, with graduated 
spray-width valve, weighs only 22 o7z., and 


Save just a few seconds’ time, or an ounce or two of material, is the very latest high-performance gun for 

- . . ° production finishing 

per job, and you are making quite a dent in costs. There is a I'VPE MBC is the world famous producdon 

DeVilbiss > Aerograph gun (and ancillary equipment) for every model similar to the JGA, but with remov- 
. aie ie « : - - . 2 able head to allow rapid changes of colour 

kind of job, to give you the faster application and better and material 

control that come from long experience of spray equipment 

design. A DeVilbiss * Aerograph gun will get the finest possible 

finish from the material you are using, and needs the absolute 

minimum of maintenance. Write for catalogue (Dept. 6E), 


or let one of our engineers come and advise you. 


EVILBISS 


AEROGRAPH 
De } } 
ets the pace in spraying 
The SYMBOL Ry f SERVICE 
The Aerograph Co. Ltd., Lower Sydenham, London, S.E.26. Telephone : Sydenham 6060 (8 lines) 


Branches and Showrooms ; London, Birmingham, Bristol, Glasgow, Manchester. 





PORTABLE SPRAY 
OUTHTS 








T.A.4643 
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introducing.» 
the NE aSiCu 
lil] Dac 








A compact and attractive case in tough red plastic and perspex, 
this new drill pack contains 13 popular sizes of Easicut high 
performance drills, ranging from 7%” to ¢” in diameter. The 
sizes are clearly marked in embossed characters on the base of 
the pack and each tool can be easily and rapidly replaced after use. 
Little space is required to accommodate the Easicut drill pack on 
shelf or workbench and the transparent cover keeps the tools 


clean and ready for use. 


Ideal for the 





@ HANDYMAN 
@ SMALL WORKSHOP 
@ TOOLROOM 


@ GARAGE, etc. 





ENGLISH STEEL CORPORATION LTD 


Openshaw, Manchester 
Makers of high quality Engineers’ Cutting Tools for over a century 


AUTOMOBILE ENGINEER, November 1952 55 

















Wherv you want 


wk Bolts, Nuts, Rivets, Screws, 
q Studs & Washers in all metals 
‘ and threads e Pressure Gauges, 
Reducing and Relief Valves, 

Steam Traps, Cocks and Valves 

* eroonal for every service e Non-Ferrous 
P Metals in all sections e Ferrous 
‘ and Non-Ferrous Tubes and 

SOW URL, e¢@ Fittings e Contractors Tools and 
Equipment e Carpenters and 

Engineering Tools, Screwing 

Tackle ¢ Stainless Steel Buckets 

Utensils, Fittings and Equipment 


TH Walkers | 


* Personal service means that your call is handled 

immediately by someone who can not only take all 
your instructions, but is ready and technically able to 
offer practical, helpful advice. 















Official Stockists 


FISCHER 


BALL AND 
ROLLER BEARINGS 






M.W. WALKER & STAFF LTD. 
ENGINEERS MERCHANTS 
IBEX HOUSE MINORIES LONDON E.C.3 


Phone: ROYal 8191 (40 LINES) "Grams: Makerlaw, Ald, London 
MIDDLE EAST BRANCH : BAHRAIN, PERSIAN GULF 
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HYPOID DRIVE 


KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 


Telephone: Horsforth 2821 














The above photograph shows 
the rough machining of a 
mandrel bar forging. The tool 
is of Cutanit grade R which is 
particularly suited for this class 
of work. 


TRADE MARK 
CEMENTED CARBIDE 


A METRO-CUTANIT PRODUCT 


WM. JESSOP & SONS LTD Se ey - WA Se ote & go) 
BRIGHTSIDE WORKS SHEFFIELD TRIUMPH WORKS’ SHEFFIELD 
The 


HQ Oy 
‘Cy OF fel) 
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High frequency induction heating for 


THE HIGH FREQUENCY INDUCTION heating process is applicable 


to hardening, brazing and soldering. It is entirely automatic, 
following a predetermined cycle, and will heat, quench and harden 
the work in a matter of seconds. Because it develops the heat in the 
- work, and nowhere else, it is quick and efficient. And because it takes 
place in the production line and can be operated by unskilled labour, 


it facilitates production as no non-electrical system can do. 
Electricity for PRODUCTIVITY 
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Gear hardening by high frequency heating at Vauxhall Motors Ltd. 


higher productivity 


WHERE TO GET MORE INFORMATION 
Your Electricity Board will be glad to help you to 
get the utmost value from the available power supply. 
They can advise you on ways to increase production 
by using Electricity to greater advantage — on 
methods which may save time and money, materials 
and coal, and help to reduce load shedding. Ask your 
Electricity Board for advice : it is at your disposal at 
any time. 








Two outstanding The 
a Vickers Armstrong 
British ' Stratosphere Chamber / 
° | 
Achtevements ... 


SURRIDGE. 
Industrial Adhesives 


PHOTOGRAPHS BY COURTESY OF VICKE 


For this impressive structure—the largest of its kind 
in the world -SURRIDGE Adhesives were chosen as being 
the best answer to problems which were very likely unique 
in contemporary constructional engineering practice 
Capable of reproducing various atmospheric conditions, 
including low or high temperatures and pressures, this 
Stratosphere Chamber called for reliable thermal insula- 
tion bonded by adhesives with great elasticity and 
dependable ageing properties. The bonding had to stand 
up to many variations in temperature and to extreme 
vibration. That SURRIDGE Adhesives were used 
exclusively is convincing proof of their superiority. 


Whether the job is difficult or simple, experimental or 
commercial—we can provide the right adhesive to do it 
reliably and efficiently. Apply for details of our wide range 
of adhesives for the Aircraft, Automobile and other 
industries, without obligation. You are also invited to send 
samples of materials to be bonded, we will then advise the 
best adhesive to use. 


s [] } y y y 9 The thermal insulation chosen for the Vickers- 
re ( at Armstrong Stratosphere Chamber was 
Onazote, the expanded ebonite product of 


the Expanded Rubber Co. This insulation 
was bonded and fixed into position entirely 


fA 4 = y « with SURRIDGE Adhesives. For the high 

y y y y mS »/ a / 7 X density pads below the cradle and stanchions 
A ‘Ey 4» lle S ’ S SURRIDGE Black G.P. Cement was used, 
whilst a SURRIDGE Latex Cement Compo- 


sition was employed for the walls, roofs and 
main flooring 





SURRIDGE’S PATENTS LTD. 


NEW WORKS CROYDON ROAD BECKENHAM + Telephone: Beckenham 0168 


AUTOMOBILE ENGINEER, November 1952 











AUTOMOBILE ENGINEER, November 1952 








y) a Li Y HALL 


C CHICHESTER Siaki) 


FOR BELFAST tse” 


To 3, 3 


CORPORATLOMIS 


f‘ *°@ 




















a hol m of 
MESSRS. HARKNESS COACHWORKS LTD 


BELFAST 














AR 16 
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THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


SHEFFIELD ENGLAND PHONE: 24137 (5 LINES) GRAMS: PROELLS SHEFFIELD 


London Office: Terminal House, Lower Belgrave St., S.W.1. Phone: Sloane 2111 (4lines). Grams: Proells, Knights, Londor 


DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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‘N’ PUMP Control 


Three types of governor 


The C.A.V. ‘N’ type fuel injection pump is now available 
with alternative types of governor, the pneumatic, hydraulic 
and mechanical (flyweight) types, each having features suiting 
specific applications. 





Pneumatic governor gives ready response and close 
control over the whole speed range. Light in weight, 
few working parts, low cost. Operates from venturi 
unit inserted in inductior ifold. 


Hydraulic governor is of the all-speed type and is 
extremely sensitive over the full speed range. No heavy 
rotating parts. Operates submerged in oil, hence wear is 
negligible and maintenance cost low. Gives low-speed, 
surge-free idling. 


Mechanical types include maximum and idling speed, 
and variable speed types, the former suitable for vehicles, 
the latter for tractors, railcars and industrial applications 
where a speed range can be pre-set and maintained 
within close limits. 


We shall be pleased to offer technical advice on the most suitable type 
of control for use under ‘given conditions in any part of the world. 





Fuel Injection and Electrical Equipment 


c 


Cimmet ICM ITE OD, A 





fom. LON OO NY (Wae 


174-4396 
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cleaning-up = 


needed 


after me! 


No dust, no soot, no ash, no smoke— 
that’s Mr. Therm’s beautifully clean fuel record. 
These may be negative advantages, 
but what advantages they are! 
Add to them: 
no storage space needed 
for fuel... 
and then flexibility, 
ease of control, 
rapid heating from cold and 
high efficiency . . . 
and the reason for Mr. Therm’s success 
in every kind of job needing heat 


becomes crystal clear. 


ef 


Mr. THERM IN GENERAL ENGINEERING 


Among the great variety of uses of gas are : general 
heat treatment, flame hardening, annealing, temper- 
Mr. Therm burns to serve you ACC 
. - - ing, case hardening, normalising, preheating, metal § 
melting, core drying, forging, brazing, soldering, 
oxy-town gas cutting, steam raising, water and space heating 








THE GAS COUNCIL + I GROSVENOR PLACE - TIONDON - SWI 
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R&M Steel Balls are as near to being perfect spheres as 
engineering science can produce, whilst the highly polished 
surfaces are indicative of the accuracy of this component 
in R3M Ball Bearings. From the raw material, through the 
forging process, heat treatment and precision grinding on 
special machines; at each operation the skilled inspectors 
equipped with the most modern equipment, reject all but 


the perfect ball. 
These exacting standards 


of manufacture help to 
make R&M Ball and Roller 
Bearings the nearest thing 
to engineering perfection 
today. 


RANSOME & MARLES 


BEARING COMPANY LIMITED 
NEWARK-ON-TRENT, ENGLAND 


@9G@eeeevee oe eevee oe & @@ @ 
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6 AUTOMOBILE ENGINEER, November 1952 





THE 


k r - one 


All-METAL GASKETS 


CORRUJOINT | 








168% 1$3,!99, 
Kiss * 158, 129,'93 
\\Wi 


129 
140,22 135, 14Q 131, 


: \\ \ 1407143 I3U 127 132 
NINN 


Gears without teeth 


Whatever poets may say, it’s geal simulate ingeniously the combined stand. The Shell Lubricant in your 
that make the world go round gear rolling-sliding motion that occurs gears is the result of this kind of 
so small that they would fit int in gear tooth engagement. research-in-depth. 
your waistcoat pocket, gears so | In another machine, spinning Shell’s laboratories at Thornton, 
that they would dwarfa house, gears bronze discs in loaded contact give | Cheshire, cover an area of 800,000 
of every size and cut—spur, beve an accurate representation of wear sq. ft., manned by a staff of over 
helical, worm, hypoid. n gears in actual service. 800—that’s how Shell makes sure. 
It is not, therefore, surprising,that What happens to oils in high-speed 
the Shell research people at ' r! gears? That many-sided problem is 
ton are constantly experimenting to studied at Thornton in gear rigs 
find even better lubricants for use which turn at up to 15,000 r.p.m. 
in gears. What is surprising, to the Shell research is not a rapid pro- 
uninitiated, is the range of that: ess because any one result has to SUG 
search. Forspecialised wear study be tested again and again, in theory 
four-ball and two-ball machines and practice, before it is allowed to LEADERSHIP INLUBRICATION 
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Why YOU 
should fit 
the M.M.D. 


Clevis ... 


A POSITIVE GEAR CHANGE LINKAGE 
Positive linkage allows a more positive gear change 
and the M.M.D. Spring Loaded Clevis Joint 
is the perfect solution to the problem of 
**sloppy’’ remote control gear change assemblies. 
Wear, slack and rattle on all mechanically 
operated linkages, can be eliminated 
throughout the life of the car, with the aid of 
this rationalized clevis design. Available 


to suit all requirements of the Motor Industry. 


Photograph by courtesy of 
The Standard Motor Co., Ltd 


MIDLAND MECHANICAL DEVELOPMENTS LTD. 


PARKER STREET WORKS -: PARKER STREET « BIRMINGHAM 16 
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LLOYDS 


NEVER TAKE CHANCES 


There is no finer body of sportsmen than the Foundrymen 

of Lloyds—outside working hours. But they never 
take sporting chances inside the foundry. They insist 
on certainty. Precision is their watchword. Step by step 
through every process, from the selection of raw materials, right 


through every heat to the finished casting, 







Lloyds metallurgists test and test. 
Percentages of constituents are compared 
with customers’ specification, and if corrections are necessary they 
are made before pouring commences. No wonder Lloyds Iron 
Castings are so flawless, so accurate, so strong. No wonder engineers 
praise their machinability and durability. Write for a copy of 


“Iron Marches On’’. 


LLOYDS HIGH DUTY IRONS are cast with certainty 


LLOYDS (BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT TELEPHONE: BURTON 3867 


A Print for Industry Ltd., Advertisement 
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Our Die Cast Iron Bar was introduced 


to meet a very real need in many industries— 


and its advantages particularly appeal to those 

engaged in the Automobile, Machine Tool and 

Textile Machinery trades. Because it is free from 

blow holes and inclusions (unlike Sand Cast Iron Bar), it is 
especially advantageous where lengthy or intricate machining 
operations are involved, as the possibility of rejects is 
materially reduced. The fact that it is supplied rough machined, 
results in further economies in machining cost and time. This 
Die Cast Iron Bar has a wide range of uses, and is specially 
recommended for the production of Bushes, Gear Blanks, Pump 
Rotors, Pump Rams, Cams, Couplings, Sprockets, Gears of all 


types, etc. 


% Delivery Ex-Stock. 


Write TODAY for full particulars and technical data to :— 


HAROLD ANDREWS 
GRINDING CO., LTD. 


BRISTOL ROAD, BOURNBROOK, BIRMINGHAM, 29. 


Telephone: SELly Oak 1128-9-0, and at MANOR WORKS, 
MANOR LANE, HALESOWEN. Telephone: Halesowen 1181-2 
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GUARANTEED SOUND RIGHT 
THROUGH--FREE FROM 
BLOW HOLES & INCLUSIONS. 


CLOSE GRAINED i.e. IT TAKES 
A GOOD FINISH. 


FREELY MACHINABLE. 


IT 1S SUPPLIED ROUGH 

MACHINED, THEREBY RE- 

DUCING YOUR MACHINING 
TIME & COST. 


AVAILABLE IN A WIDE RANGE 

OF SIZES :— UP TO 2” DIA., 

IN LENGTHS UP TO 6 FT.: 

FROM 24” TO 64” DIA., 

IN RANDOM LENGTHS FROM 
18” TO 24’. 


COMPETITIVE IN PRICE. 








There’s a job coming through 


(we aren't sure where) 


that calls for power 


(we're doubtful what) 


with close control 


(we don’t know why) 


in the smallest space... 


(we are n't sure how) 


Compressed air 
could save the day 


(we CAN be accurate about that!) 


If you need a piece of equipment which doesn’t exist to 


do a job that does — put the problem to Hymatic. It will by Y MA j IC 


fall into willing hands. We like problems. They give us 
COMPRESSED AIR EQUIPMENT 


ideas. Readily producible ideas engineered to do the job 
you want. We are especially keen on problems which 


involve air valves and control mechanisms. We make The Hymatic Engineering Co. Limited, Redditch, Worcestershire 


Umnernnsteninenvenaninnsananangarntt 


lots of them. Write Hymatic, Dept. DU. 13. 
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‘“Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


9) 7) 
ARK GLAG&GOW 
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Of Outstanding Design 


Evolved primarily to meet the elements, highly resistant to wear 
NEW. oe from dirty or badly-filtered fuel. 
hich i di ae method of adjustment simplifies 
high-spee Irect-injection ~s ; : saci oe 
gh-speec jec NEW... calibration and reduces back 
: ‘ lash, 
engines, this remarkably com- ; ; 
large diameter stiff camshaft to 


pact unit embodies—among NEW. .~ Withstand higher pressures. 


other innovations—the new method of pneumatic governing, 


giving consistant performance over 
Simms G.P. pneumatic we the whole speed range with particu- 
ee 
governor. Further information larly steady idling and closely 
controlled run out. 


onthis latest Simms product will NE WS 
gladly be supplied on request 


increasing stresses of smaller, 


FUEL INJECTION EQUIPMENT BY 


SIMMS MOTOR UNITS LIMITESO 


OAK LANE «+ EAST FINCHLEY * LONDON N.2 
Telephone: FINCHLEY 2262 (20 lines) Grams: SIMOTUNIT, EASTFINCH, LONDON 


Smee's 2525 
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Tncreased demand for ENTHOVEN Solder and Solder Specialities 


has led to the formation of a new company 


VTHOVEN SOLDERS 
LEMTTED 


which, from October 15th, 1952, is to handle expanding sales 
throughout the world and to maintain the highest possible level 


of service to customers 


* 


ENTHOVEN SOLDERS LIMITED 


‘ENTHOVEN HOUSE’ 
8&9 Upper Thames Street 
LONDON, E.C.a 


Lelephone: Mansion House 4533 


is responsible for the marketing 
in the United Kingdom and Overseas of a full range of soft solders, 
cored solders, solder specialities, solder paints, powders and fluxes 
* 


Issued by: H. J. ENTHOVEN @&@ SONS, LIMITED 


Enthoven House, 89 Upper Thames Street, London, E.C.4 
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THE MACHINE YOU CAN’T BUY 


We were in a hurry. Month by month 

we stepped up production of our capstan lathes 
and as each bottleneck appeared 

we opened it. 

When the internal grinding bottleneck 

appeared we were “ stumped.” 

Delivery of another grinder such a 

using was 37 months. 

So What? 

Well, we set to work and designed and 

our own and it’s doing its job in fine 

Sorry! We don’t propose to build 

any more—not yet anyway— 

too busy making capstans to meet your insatiable demand 


Later? Perhaps. 


Even if you can’t buy 

our grinder you can still buy 
the MURAD 1” High Speed 
Capstan Lathe. This is the machine 
that holds unchallenged 
leadership in the one-inch class 
of capstan lathes. 

That is why production 

mounts week by week, month by 
month and still we 

can’t catch up. 

Full details 


are yours on request. 


fa 


MURAD DEVELOPMENTS LIMITED, STOCKLAKE, AYLESBURY, BUCKS. Phone: Aylesbury 790 (4 lines) Cables: **Muradite’’ Aylesbury 


P 1802 
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Cocening yous fuicgere 


The final choice of material for high-temperature plant is 





not easy. That is where we can help. We have service results 
covering materials used in widely differing conditions, and it 

is possible that we already have the answer to your problem. 
The chances are that one of the range of high-nickel alloys 


will be the most suitable—but ask us before you go ahead. 


FOR COLD FACTS ON HOT METALS 


HENRY WIGGIN AND COMPANY LIMITED, WIGGIN STREET, BIRMINGHAM, 16 aS 
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Pick up these not-so-costly power 

drills for any drilling job that comes along! 
They’re light, compact and built with depend- 
able Black and Decker thoroughness. You need 
this type of drill around your workshop 
—for construction, assembly, mainten- 
ance and repairs ... for drilling in any 
material from wood to steel. Bench 
stands are available for both models. 
Get in touch with your nearest 
B & D Distributor —he will show you 
these special time and money saving 
Black & Decker Drills. 


Ya INCH SPECIAL DRILL 
CAPA City 
4" IN STEEL 
i” IN HARDWoop 


£10-15.9 


VA ) 
“Dh cke & GER 
Write for fully LY 


illustrated literature of the 
world’s largest range of Drills, 


pore sean BLACK & DECKER LTD - HARMONDSWORTH * MIDDX 


Portable Grinders etc. PHONE: WEST DRAYTON 2681-7 
LONDON « BIRMINGHAM * BRISTOL « GLASGOW « LEEDS - MANCHESTER « NEWCASTLE * NOTTINGHAM 


TOWSON, U.S.A, + TORONTO, CANADA «+ SYDNEY, AUSTRALIA + MEXICO CITY, MEXICO + SAO PAULO, BRAZIL 
Smee's 
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On virtually every British car— 


WILMOT BREEDEN components and 
accessories are playing an essential part 
in maintaining that lasting 
dependability which has 

won world-fame 


for British cars. 


WILMOT BREEDEN 


LIMITED 


BIRMINGHAM MAN CHES TER Ris TF Of , GLASGOW 
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FRUSTACON.. 





... the first 

scientifically designed 
flexible mounting 

fitted to the 

I.F.S. of a Production Car 





To minimise the transmission of 
road noise to the body by the 
coil springs, Silentbloc Frustacon 
mountings have been incorporated 
in the I.F.S. of the 1952 Rover ‘75’. 
This notable step forward in the 
reduction of noise is another 
example of co-operation between 
car manufacturers and Silentbloc 


Ltd. 


of 
de range 
des o WiC” iter 
hich Prove © design 2 
nting, ¥ nd its 
cystem. The _— coil spring 2 
fated in on FS. 9¥5™ aetom of we 
» fitte he top of DOL 
icon d att e 
loc * Fruste be fitte 
Silentb! moy 
ates, 
deflection r 
suit any system- 


SILENTBLOC LTD. 


VICTORIA GARDENS 
Pe Le TEL. PARK 982/ 


= 
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MAXIMUM SWARF CLEARANCE & ACCESSIBILITY 








ON THE 





BSA “‘L’”’ TYPE 


Maximum swarf clearance and easy access to tools 
wereamong primary considerations in the design- 
ing of this automatic screw machine and to 
this end an outstanding feature of B.S.A. ‘‘L’’ type 
construction is a generously proportioned open 
front. The front camshaft is arranged entirely on 
the headstock side of the cross slide thus per- 
mitting ample space for swarf to fall freely into 
the tray which may be emptied during operation. 
An automatic conveyor can be fitted for 
continuous swarf removal. 


1", 13” or 2” standard capacity. 





Catalogue gives further details and is 
available on request 


Have you had your 

copy of the new BSA 
general catalogue? 

Gives details of all BSA 

s.s. autos from 4” to 

2” capacity with production 
examples. 


B.S.A. TOOLS LTD BIRMINGHAM ENGLAND 
SOLE AGENTS IN GT. BRITAIN BURTON GRIFFITHS & CO LTD MARSTON GREEN BIRMINGHAM 
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Detachable oil filter 
nspected 


This new AC partial-flow oil filter with replaceable element meets 
the increasing demand for a filter that can be removed for inspec- 
tion and replaced every 8 10,000 mile It provides a permanent 
installation for coupling into a by-pass oil supply system and the 
filtering element can be replaced without disturbing pipe connec- 
tions. Sump oil is filtered on an average of ten times an hour. This 


means less motor wear and longer motor life—the objective of 




















every motor manufacturer. 














SILENCERS CRANKCASE BREATHERS 
PUMPS SPEEDOMETERS GAUGES 
Oil FILTERS : THERMOSTATS 


NDSCREEN WIPERS DIE CASTING 








If you are contemplating an important new design, or a modification of an AC-SPHINX SPARK PLUG COMPANY, 
existing one, take advantage of the facilit f the AC Technical Bureau. DIVISION OF GENERAL MOTORS LTD., 


We probably can save you hours of planning and experimentation. Write to the DUNSTABLE, BEDFORDSHIRE 


AC Technical Bureau, 54, The Butts, ¢ ntry; or telephone Coventry 61747. and Southampton, Hants. 
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Coil springs for every type of 
cl — vehicle, to the highest standards of 
| ve 4, workmanship and material. Of the 

—— - springs illustrated, the two larger 
al t/ ones are 182” long x 74” dia. and 19” 
é A long x 43” dia. The hooked spring is 
supplied to a tractor manufacturer 
4 for cultivation operation. 


TOLEDO WOODHEAD SPRINGS LIMITED : SHEFFIELD 3 


SUSPENSION ENGINEERS 
ST TM 
TWS 44A 
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Research... 


S3KF research towards even better bearings 
continues unceasingly. 

Much of this work is carried out at the Skefko 
laboratory at Luton and at the laboratories of 
other EIKF' factories in various parts of the 
world, each of which have their own bearing, 
metallographical, gauging, physical and chemical 
departments. There is a free interchange of 
information between all EKF' laboratories to 
the benefit of the SKF organisation as a whole — 
and to the ultimate benefit of every bearing user. 


astGi 


THE| SK EF K 0 BBE ARING CO., LTD., LUTON, BEDS. 
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The Commercial Vehicle Show 

S may be gathered from the review of the 1952 

Commercial Vehicle Show included in this issue, 

there was much of interest but little that was 

novel to be seen. Since the 1950 Show, the 

tendency has been to work along established lines and the 

changes that have been made are in general detail modifica- 

tions and improvements rather than developments that 

depart from accepted practice. In the main, the emphasis 

has been towards reduced operating costs, particularly 

through weight reduction. This applies to both chassis 
and bodies. 


Diesel engines 
New diesel engines were about equally divided between 


four- and six-cylinder units. They showed a general 
trend towards larger swept volume and increased power 
output, although B.M.E.P. values seldom exceed 
110 1b in*. Several manufacturers now produce a range 
of engines with common bore and stroke dimensions, so 
that such components as pistons and connecting rods are 
common to all engines in the range. This is a logical 
policy, since it gives economy in production and greatly 
eases the problems of servicing and replacements. 

Open chamber combustion systems are much more 
widely used than swirl chamber systems. There are 
however, considerable differences of opinion as to the most 
efficient shape for the combustion chamber. Some designers 
favour the re-entrant pattern popularized by Saurer, some 
employ a large diameter shallow cavity, and others prefer 
a hemispherical pattern. There is also some difference of 
opinion as to the value of shrouded inlet valves. These 
are points that are worthy of careful investigation. 

Underfloor engines have consolidated the position they 
first won at the 1950 Show. Basically there has been 
little change in design, but the operating experience of the 
past two years has been turned to good account by several 
makers in respect to methods of driving accessories, engine 
cooling, engine cleaning, and protection. Although it would 
be too much to say that all the problems arising with an 
underfloor engine have been solved, there is distinct 
evidence that they have received careful thought. Some 
models however, raise a suspicion that insufficient attention 
has been paid to the cleanliness of the aspirated air. 
With an engine installed below the floor, cooling is a more 
difficult matter, and wider use is made of pressurized 
cooling systems. 
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An interesting point in connection with the transmissions 
from flat engines is the wide divergencies in the types of 
final drive. Vehicles with underfloor engines were exhibited 
by ten manufacturers, and no fewer than six different types 
of rear axle were fitted. They were :— 

(1) Overhead worm gear. 

2) Underslung worm gear. 

3) Spiral bevel. 

4) Two-speed epicyclic. 

5) Hypoid bevel. 

6) Combined spiral bevel with epicyclic hub 

reduction, 

Certainly no one type of final drive would prove suitable 
for all underfloor engine vehicles, but there seems to be at 
present more variation than can be justified. 


Brakes and clutches 


Although none of the vehicles exhibited had disc brakes, 
the development work on these components has now reached 
such a stage that before long it may be confidently expected 
that this type of brake will be fairly widely adopted. Al- 
ready one organization offers a mechanically-operated disc 
brake for use on the transmission as a hand brake only. 
One novelty so far as British manufacturers are concerned 
was the incorporation of an exhaust brake in an 11 -3-litre 
A.E.C. engine. This device is widely used on the Continent. 
It is, of course, particularly useful where long down-grade 
runs may cause excessive wear on brake frictional surfaces. 

Dry disc clutches are now fitted to all vehicles, and the 
tendency to employ smaller diameters that was manifest 
at the 1950 Show has been confirmed. In general, clutches 
of about 16in diameter are considered adequate. It is 
perhaps slightly surprising that the wider use of underfloor 
engines has not led to an increased use of hydraulic clutch 
operation. One new chassis did however incorporate both 
hydraulic clutch control and hydraulic operation of the 
accelerator. All other makers, except one, continue to 
fit rod controls. 

The general impression gained from the Show was of a 
virile industry which, given adequate material supplies, 
will continue to play a very important part in the export 
trade of this country. That progress continues on the 
right lines is shown by the export figures for 1950 and 1951. 
In the latter year the value of exports increased by no less 
than £6,500,000 to reach a total of £69,200,000. Further, 
in 1951 diesel engine exports were almost treble those of 
1950, and the exports of vehicles of over six tons capacity 
almost doubled. 
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It is perhaps dangerous to forecast future trends, but it 
would appear that for some years to come, low operating 
costs will be as important as any other factor, and more 
important than most, in effecting sales of commercial 
vehicles. This includes, of course, not only actual running 
costs but also replacement and servicing costs; three 
factors which have obviously had very great influence on 
present-day designs. 


Developments at the Paris Salon 


T is reasonable to assume that the exhibits at the 

Paris Salon were specifically developed, particu- 

larly as regards body styles, for the Continental 

market. The trends that were manifest must therefore 
be of interest to British manufacturers not only as engin- 
eering developments but also as pointers towards what 
Continental manufacturers consider will best meet the 
demands of European buyers. 

So far as style is concerned, there was much to be 
learned from the Paris exhibits. Of late, the Italians have 
had a strong claim to be leaders in this field of design, 
especially where medium size cars are concerned, and there 
were a number of outstanding Italian developments. 
To quote but one example, the Aigle coupé on a Singer 
Roadster chassis was remarkably attractive. Certainly 
this example of a Swiss-built body styled by an Italian is 
expensive, and not beyond criticism from the practical 
point of view. It is however, well worth study by British 
coachbuilders. 

This coupé exemplified several trends that were noticed 
in other exhibits. One of these is the use on sports cars 
of a fully streamlined rear end. Streamlining is, of course, 
more easily effected on a coupé than on a four-seater, 
because there is no need to provide headroom behind the 
front seats. Nevertheless, it has disadvantages even on a 
coupé, the worst being that rain drops tend to settle on the 
rear light and obscure rear vision. It is also a disadvantage 
that to give adequate projected height for reasonable rear 
vision, the glass of the rear light must be unduly large and 
therefore heavy and expensive. 

There were many examples of upstanding rear wing 
crown lines. Although most coachbuilders appear to have 
given up any idea of completely enshrouding the front 
wheels, there were a number of models with the wings 
carried down to an unusually low level. Enshrouded 
wheels are undoubtedly attractive in many respects, but 


if they are incorporated in the design, they must make 
the car more expensive and cumbersome and have an 
adverse effect on brake cooling. 

Two aspects of automobile design that have been much 
more fully developed by Continental than by British 
manufacturers are the “economy” car and independent 
rear suspension. The reasons why an “economy” car has 
not yet appeared in this country are too well known to 
need recapitulation. On the subject of independent rear 
suspension, opinions are still divided. Nevertheless, the 
Renault Frégate has been remarkably well received. 
Moreover, almost all the very small Continental cars, for 
which low cost is of prime importance, employ one or other 
form of independent rear suspension layout. 

The road holding and riding qualities of vehicles fitted 
with four-wheel independent suspension are generally 
considered superior to those with more conventional 
systems. It is true that the advantages to be gained are not 
so great as those obtained when the change was made to 
independent front suspension, but they are still real 
advantages. It would seem that this type of suspension 
will eventually be universally adopted for private cars. 


Power units 

There was little that was new in power units. However, 
the air-cooled Dyns Panhard engine designed for military 
vehicles was an interesting development. The unusually 
flat layout of this engine has been obtained by placing the 
inlet and exhaust manifolds on each side in line with the 
axes of the horizontally opposed cylinders. As a result the 
unit is no deeper than its crankcase. This layout has 
distinct advantages so far as installation is concerned, and 
it may well become more widely employed in commercial 
vehicles with underfloor engines. 

So far as transmissions are concerned, the Fiat 1900 
was indicative of a trend to seek a more efficient and less 
expensive system than the fully automatic hydrodynamic 
drive. The fluid flywheel and clutch in tandem give some 
of the advantages of an automatic transmission, but would 
scarcely prove a. satisfactory arrangement for the less 
expensive quantity produced cars. It would seem that 
hydraulic couplings must be eliminated if the mechanical 
efficiency of the unit is to be entirely satisfactory. For this 
reason, further development of automatic clutch operation 
will no doubt take place. Such an arrangement may well 
be successful as an alternative to the more complex fully 
automatic transmission system. 
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COMMERCIAL VEHICLE SHO 


A Review of Current Developments 


Wider Application of Underfloor Units. 


HE 1952 Commercial Vehicle 
| Show once again demonstrated 
the outstanding lead _ British 
manufacturers have achieved in the 
design and development of compres- 
sion ignition engines for application to 
passenger and freight carrying vehicles 
for world-wide operation. It was sig- 
nificant that only one foreign firm, 
Fiat-O.M., had on view an oil engine 
of their own manufacture—a four cylin- 
der unit made urder Saurer licence. 
While there should be no complacency 
about this absence of foreign models, 
it may be confidently regarded as an 
indication that British designers have 
succeeded in outstripping their over- 
seas rivals in providing engines which 
give operators the best value for money 
in respect of mechanical reliability and 
fuel economy. 

Healthy rivalry is perhaps the 
greatest factor in ensuring British 
manufacturers maintaining their lead. 
A comprehensive display of vehicles 
and equipment such as that staged 
biennially at Earls Court affords the 
opportunity for manufacturers to show 
their products to the world. It also 
enables technical staff, from director 
down to the indispensable draughts- 
man, to see what their contemporaries 
are doing, and how they are doing it. 
There were, however, slightly fewer 
new engines; a fact lending weight to 
the argument advanced in certain 
quarters that a biennial show is too 
frequent. There was ample evidence 
of the keen interest taken by design 


Perkins three-cylinder P3 engine 


DIESEL ENGINES 


and sales teams in the products dis- 
played by rival firms. Enquiries on 
technical points were invariably met 
with friendly explanation and counter 
enquiries. 

Underfloor installations 

The underfloor installation of oil 
engines in passenger chassis is receiv- 
ing increasing attention by both manu- 
facturer and operator. This approach 
to the problem of higher pay load per 
square foot of vehicle plan area is not 
nearly so attractive for freight carriers 
and for the transportation of heavy 
merchandise. Particularly for articu- 
lated vehicles, it is not an acceptable 
solution. Naturally, so radical a change 
in location, mounting and inclination 
as is demanded by the underfloor 
engine has brought in its train a 
number of engineering problems. Some 
of these were not entirely foreseeable 
in the design stages, or maybe there 
was a hope, cost inspired, that they 
would resolve themselves. 

The problem of cooling is perhaps 
the most difficult of solution, requiring 
an engineering approach unhampered 
by the cost experts protesting to the 
design staff “it was not found neces- 
sary in the previous models.” Space 
limitations dictate a careful approach 
to the problem of radiator size and 
shape, particularly size. A_ great 
benefit is obtained by the use of a 
pressure cooling system, and _ several 
manufacturers have now standardized 
on a 5 or 101b/in® relief valve, the 


Increased Rationalization 


latter giving an increase of nearly 
28degF in coolant boiling point. 
Additionally, a higher coolant tempera- 
ture gives the benefit of better heat 
transfer at the radiator. An example 
of this type of valve is illustrated, from 
which it will be observed that the 
assembly is double-acting, releasing 
steam at the predetermined “blow-off” 
pressure in one direction, and vacuum 
created when the hot and expanded 
system cools down to ambient tem- 
perature in the other. 

Obstruction of the radiator matrix 
by the close proximity of chassis frame 
members is to be avoided. Vulner- 
ability of the matrix and coolant 
connections to flying stones is a prob- 
lem which must receive the careful 
attention of designers. 

Cooling fan design is a_ subject 
seldom given adequate study, in order 
to achieve the best compromise 
between requisite air flow and the 
power absorbed. Valuable fuel is 
wasted by not matching the best 
efficiency speed range of the fan with 
the maximum demands of the cooling 
system. That it is false economy not 
to cowl the fan in underfloor installa- 
tions has been recognized by most 
design engineers in current models. 

A further problem is that of dust and 
mud. Until recent years, the cleaning 
of aspirated air received little attention 
on engines located in the more ortho- 
dox forward position, except for 
vehicles intended for export and those 
of the cross-country type. Overseas 


Sectioned Meadows 4DC330 engine showing flange-mounted pump 





Two-stage air cleaner on Leyland Tiger Cub 
roads, particularly in the — under- 
developed countries, created such dust 
concentrations at the air intake that the 
problem of providing efficient cleaners 
became most serious. The conventional 
bonnet acts in some small measure as 
a coarse filter, but with the underfloor 
installation, road dust and mud are a 
major factor with which to contend 
Generally, the lead in solving the prob- 
lem of air cleaning has been taken in 
military vehicle installation, where a 
high standard of efficiency is essential 
The oil-bath air filtration system is 
well known, but greater care will have 
to be taken in the choice of 
to give higher filtration efficiency over 
longer periods between _ servicing 
Probably profiting by their experience 
in the military vehicle sphere, Leyland 
Motors provide a centrifugal-type pre- 
cleaner in series with one of the oil- 
bath type on their underfioor engine 
models. It is reasonable to predict 
that many other manufacturers will 
follow their example. 


cleaners 


The fitting of 
more efficient air nlters to engine and 
compressor breather valves will require 
similar attention. Sealing points in air 
lines, apertures where drive shafts 
leave the main engine structure, and 
detachable cover plates are all potential 
entry points for dirt on which design 
and development engineers are 
obviously concentrating. 

Belt drives do not give satisfactory 
performance in the presence of heavy 
concentrations of dust and mud. One 
leading concern has eliminated belt 
drives on its latest underfloor model 
an example which, undoubtedly, will 
be followed. 

A more control of engine 
maintenance and servicing will be 
necessary. This aspect has 
recognized in the majority of 
on show by the careful grouping and 
positioning of servicing points. In thi 
category will also arise the need to 
hose down frequently the radiat 
matrix to remove dust and mud which 
have such a disastrous effect on heat 
transfer to the cooling air. 

Oil cooling is also receiving mor« 
attention. While some benefit 1 
obtained by the large surface area of 


strict 


been 


engines 
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Ips necessitated by the horizontal 

ngine construction, it does not all pay 

dividend because of the insulating 

perties of dust and mud. The use 

built-in, oil-to-water exchanger is 

sO attractive as it may seem at first 

particularly with the higher 

nt temperatures of pressure cool- 
ystems. 


Proprietary engines 
onsiderable interest was aroused 
the introduction of two new models 
the well-established Perkins “P” 
These were a vertical three- 

inder unit and a horizontal version 
the P.4, both incorporating the 
kins patented “ Aeroflow ” combus- 
ystem. They will be particularly 
tractive to fleet owners as naturally 
: components common to_ the 
rlier P.4 and P.6 units are embodied. 
rhe P.3 is intended for light delivery 
Having a bore and stroke of 

in and 5in respectively, with a 
pt volume of 2-36 litres, it develops 
b.h.p. at 2,200 r.p.m. and a torque 
88 lb-ft at 1,509 r.p.m. Its weight, 





AC-Sphinx coolant pressure-relief valve 


with electrical equipment, 

and starter ring, is 620 lb 
Trojan Ltd. enter the field of diesel- 
gined vehicle manufacturers, being 
first to show a Perkins P.3 in a 
15-20 cwt van chassis. ‘Test vehicles 
inderstood to have given an 
ige fuel consumption of 45 m.p.g. 
er many thousands of miles opera- 
A three-cylinder vertical engine 
four-stroke type presents quite 
Trojan have 


he 
problem in suspension 

pted a simple central rubber pad in 
mpression from a looped member at 


front, and a vertical shear rubber 
embly with steel limiting plates at 
rear In addition, an adjustable 
ffer stop is mounted on the gearbox 
limit engine movement on starting. 
The horizontal P.4 is a_ relatively 
imple conversion of the already widely 
ed vertical model, the fuel pump 
ng driven from an extension of the 
nshaft. Provision is made for the 
tting of an exhauster when required. 
Some idea of the compactness of this 
will be’ gathered from the facts 

t the maximum extension below the 
rankshaft centre-line is 84 in while 
bove the centre-line is 10} in. The 

ght of the unit is 700 1b, complete 
ith flywheel and starting equipment. 
All Perkins engines are fitted with 
equipment to facilitate cold 

A heater element mounted 

the base of the induction pipe is 
iyed by one shot of fuel oil from 
Kigass hand pump after 40 seconds 
orption of the current from the 
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battery. The resulting explosion, which 
can be heard distinctly by the driver, 
is the signal to press the electric starter 
button, with throttle wide open. Many 
Perkins engines so equipped are under- 
stcod to be operating satisfactorily in 
Iceland. 

The Gardner LW series of oil 
engines attained its majority in service 
this year, having first been introduced 
in 1931 to succeed the earlier L2 type. 
The horizontal range has now been 
extended to include four, five and six- 
cylinder units. Widespread application 
of these engines, and the fact that in 
many cases they are offered as alter- 
native power units to those made by 
vehicle manufacturers, 1s a tribute to 
their mechanical reliability and 
economy. A six-cylinder version 
embodies a vee-twin exhauster at the 
front end and an interesting torque 
reaction damper comprising a rubber 
pad in conjunction with a dashpot 
mounted on the flywheel housing front 
cover. 

Henry Meadows exhibited _ their 
types 4DC330, 6DC630 and 6DC970 
vertical engines, developed for auto- 
motive and rail traction application. 
An unusual feature is that in all cases 
the bore is equal to the stroke, result- 
ing in a very sturdy and compact 
engine. The timing drives are taken 
at the rear end of the crankcase. Two 
valves per cylinder are employed in the 
330 and 630 units, and four per cylinder 
in the 970. 

The four-cylinder model, of 120 mm 
bore and stroke, develops 85 b.h.p. 
at 2,200r.p.m. with a b.m.e.p. of 
105 lb/in’, and weighs 950 lb. Smooth- 
ness of running equivalent to that of a 
six-cylinder engine is claimed, due to 
the incorporation of a harmonic balanc- 
ing system consisting of two counter- 
weighted shafts, chain-driven from the 
crankshaft which itself is without 
counterweights. These eliminate the 
out-of-balance secondary forces 
common to in-line four-cylinder units. 
The front bearing of one of these 
balancer shafts can be seen in the 
crankshaft centre main bearing cap. A 
flange-mounted injection pump is used. 


Rear suspension of Perkins P3 engine in 
Trojan 15-20 cwt van 
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The 970 engine is a six-cylinder unit 
of 150mm bore and stroke and is 
available in either a normally aspirated 
or a pressure-charged version employ- 
ing a Buchi turbocharger. It is rated 
at 180 b.h.p. at 1,650 r.p.m. with a 
torque of 640 lb-ft when normally 
aspirated and 270 b.h.p. at 1,650 r.p.m. 
with 900 lb-ft torque when _ turbo- 
charged. 

Meadows engines use hardened 
crankshafts with copper-lead bearings. 
Orthodox splitting of the connecting 
rod big-end bearing is employed in the 
four-cylinder unit, while in the six- 
cylinder engines they have an angular 
split with a patented cylindrical insert 
forming a nut for the upper bolt. 

With a potential output of 320 h.p., 
the 18-litre Meteorite engine in the 
Thornycroft Antar tractor was the 
most powerful engine in the Show. In 
this vehicle, however, it is conser- 
vatively rated at 250 h.p., developed at 
2,000 r.p.m. In spite of its large swept 
volume, the weight of this unit is only 
1,500 lb due to the extensive use of 
light alloys and aircraft engine con- 
struction. The Ricardo Comet MkIII 
combustion chamber is employed. 
Unusual features of this cight-cylinder 
engine are the 60deg vee angle 
between the cylinder blocks, roller 
rockers with overhead camshafts, and 
three valves per cylinder. 

It had been freely rumoured for 
several years that Rolls-Royce Ltd. 
were developing compression ignition 
engines for application to transport and 
civil engineering equipment. The 
rumour materialized in the introduc- 
tion of the Rolls-Royce C6.NFL oil 
engine, exhibited in the new Scammell 
66 Constructor vehicle. This engine 
is understood to be one of a range and 
is known to be the outcome of most 
searching design investigation and 
painstaking development work. 

It takes the form of a normally 
aspirated 12-17-litre, in-line, — six- 
cylinder, four stroke unit, of 5) in bore 
and 6in stroke, developing 155 b.h.p. 
at 1,800 r.p.m. and giving a maximum 
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Perkins horizontal P4 unit in Dennis Stork chassis 


torque of 500 Ib-ft over a speed range 
of 1,050 to 1,300 r.p.m. The design is 
completely orthodox but adaptability 
for installation in a variety of applica- 
tions has been carefully arranged. An 
open-chamber combustion system is 
employed, using two valves per head, 
giving a specific fuel consumption of 
0-37 lb/b.h.p/hr. 

The timing and auxiliary drives are 
at the front end, the injection pump 
and belt-driven generator being on the 
right side while a 15 ft*?/min water- 
cooled compressor is driven at a little 
below engine speed on the left side. 
Dry sump lubrication is employed, with 
full-flow oil filters. Oil filters are 
disposed on the left side, whilst those 
for the fuel are on the right side 
adjacent to the injection pump. A 
nitrogen -hardened crankshaft with 
copper-lead bearings is used. 


Vehicle manufacturers’ engines 

Much progress in the direction of 
rationalization has been achieved by 
the chassis manufacturing section of 


the A.C.V. group, comprising A.E.C., 
Maudslay and Crossley, which now 
uses A.E.C. engines exclusively. Three 
sizes of engine, all of six-cylinder type, 
were exhibited, the 7-7-litre developing 
95 b.h.p., the 9-6-litre, 125 b.h.p. and 
the 11-3-litre 153 b.h.p., at a common 
speed of 1,800 r.p.m. 

An interesting feature of the hori- 
zontal application of the 9-6-litre 
engine is the built-in jacking system 
which lowers and raises the unit by 
means of a roller chain, through the 
medium of a_ horizontally mounted 
screw jack. 

A novelty for British manufacturers 
was to be seen on the vertical 11-3-litre 
engine of the A.E.C. left-hand drive 
Mammoth Major vehicle, in the form 
of an exhaust brake. This device is 
much used on the Continent, particu- 
larly in Switzerland, where long 
down-grade runs tend to play havoc 
with friction brakes. It consists of a 
butterfly throttle at the rear of the 
exhaust manifold, operated by a 
separate hand lever at the side of the 


The Rolls-Royce C6.NLF engine. Injection pump, fuel filters and generator are arranged on the right side. On the left side are mounted 
a water-cocled compressor, lubricating oil filters and the starter motor 





Exhaust brake on A.E.C. 11-3-litre engine 


driver’s seat, which closes the exhaust 
outlet and 1s interconnected with the 
injection pump to shut off simul- 
taneously the fuel supply. Thus the 
engine becomes an efficient compres- 
sor, absorbing the vehicle kinetic 
energy in maintaining its own rotation. 

Daimler introduced a_ horizontal 
version of their 10-6-litre type D.650 
engine, denoted by the suffix H. Both 
forms of engine are available with a 
choice of governed speed at 1,700, 1,800 
or 2,000r.p.m., at which the ratings 
are 120, 125 or 134b.h.p. respectively. 
In the D.650.H engine the dynamo and 
water pump are belt driven, the pump 
being mounted beneath the cylinder 
block and the dynamo mounted on the 
gearbox, while in the vertical model 
these auxiliaries are mounted directly 
on the crankcase and driven in 
tandem from the rear of the engine 
The D.650.H engine was effectively 
displayed in a Freeline chassis. 

An interesting and exclusive feature 
of the two Albion oil engines on view 
was the rear mounting in their four- 
point system. Brackets on each side of 
the flywheel housing are pivoted to a 
pair of bell-crank suspension arms 
whose lower ends locate in ball mount- 
ings on the frame. The upper ends 
of the arms are anchcred through 
spring-loaded rubber dampers to the 
frame assembly. By this device positive 
location of the unit in the frame during 
acceleration and braking is ensured, 
while torque reaction is fully absorbed 
by the rubber dampers. 

Morris Commercial exhibited the 
six-cylinder engine made under Saurer 
licence in a 5-ton, normal control type, 
NVO 13/5 vehicle. Developing 70 b.h.p. 
at 2,400r.p.m., this 87mm bore by 
125mm stroke unit employs a_heat- 
treated, silicon-aluminium alloy mono- 
bloc crankcase in combination with a 
one-piece chromium alloy iron cylinder 
head. 

Dennis Bros. have discontinued the 
supercharged version of their hori- 
zontal “O6” engine and showed a 
simplified, normally-aspirated model in 
a new Lancet UF chassis. The revised 
horizontal engine has its water pump 
mounted on top of the crankcase and 
driver in tandem with the generator, 
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as on the vertical model. This location 
is rather high in relation to the radiator 
header tank. It will be recalled that 
the water pump was driven in tandem 
with the fan in their earlier Dominant 
chassis. The drive thus vacated is now 
occupied by a seven-cylinder hydraulic 
pump for brake operation. 

This 7-6-litre engine has four valves 
per cylinder, toroidal combustion 
chambers, wet liners, angularly split 
connecting rod big-ends and a Tocco- 
hardened crankshaft. Maximum output 
is 110b.h.p. at 2,000r.p.m. Timing 
and auxiliary drives are taken from a 
gear train at the flywheel end of the 
monobloc crankcase, and the injection 
pump is driven in tandem with the 
camshaft. Thus variations of injection 


the crankshaft are eliminated. 

Dennis also exhibited a new Stork 

lightweight passenger chassis embody- 

the Perkins P.4 horizontal engine. 

he cooling fan in this application ts 

offset from the radiator and completely 
uncowled. 

Seddon Motors Ltd. have made a 
novel approach to the problem of 
underfloor engine installation by 
mounting a Perkins P.6 vertically and 
imidships in their passenger chassis 
By so doing, many of the problems of 
the flat engine are avoided and main- 
tenance with the engine in situ is 
facilitated by the provision of a large 

cess panel, which can be raised with- 

it removing any of the seats, to 
permit a mechanic to stand on the 
rage floor and work comfortably on 

v of the auxiliaries needing attention 

As only a new induction manifold 
ind oil sump, together with a reposi- 

ned water pump are required for 

installation, it should prove to be 
economical approach to the prob- 
The engine can be removed for 
overhaul, either from beneath or by 
erting a crane jib through a centrally 
disposed emergency door. 

Chis solution results in a flat floor 
ffering no obstruction within the 
body and a ground clearance beneath 
the sump of 11 in, at the expense of an 
idditional step for entry. It must neces- 
sarily be confined to engines of low 
overall height, and may lead to the use 
f engines having short strokes. 

Sentinel continue their range of 
horizontal underfloor engines, compris- 
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Section cf Sentinel open combustion chamber 
conversion 


ing four- and six-cylinder units of 
similar bore and stroke, but they have 
made a major change in adopting the 
open chamber combustion system. The 
new cylinder heads are apphed to the 
old cylinder blocks, with only an addi- 
tional change of piston and injectors. 
To provide room for the combustion 
chamber in the piston crown, the 
piston projects into a shallow cylin- 
drical recess in the head. The circular 
rib thus formed in the cylinder head 
should have beneficial results in main- 
taining good gasket life. The power 
output of these modified 4} in bore by 
5} in stroke engines is 80b.h.p. and 
120 b.h.p. at 1,800 r.p.m. for four- and 
six-cylinder units respectively. 

In the engine installation of the new 
Tiger Cub, Leyland Motors has 
attained a high standard in the solu- 
tion to the many problems posed by 
the underfloor power unit. Belt drives 
are eliminated, servicing and mainten- 
ance well catered for, the cooling 
system is clean, simple and robust, 
and a high standard of air cleaning 
efficiency is ensured by the use of a 
centrifugal pre-cleaner before the large 
capacity Leyland-Air Maze _ oil-bath 
unit. 

Ingenious indeed is the device 
applied to the engine to prevent the 


Albion engine rear suspension 
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driver momentarily enriching his fuel 
feed for overtaking and short bursts of 
speed. Hitherto, Leyland practice has 
been to obtain maximum travel of the 
injection pump control rod to ensure a 
rich fuel feed for starting by means of 
a solencid controlled by a push button. 
This is now so arranged as to be 
baulked by a pin interrupting its full 
motion when the engine commences 
running. The pin is slidably moved by 
a diaphragm under pressure generated 
by the fuel-lifting or transfer pump. 
Providing the pipeline between the 
lifting pump and diaphragm is kept 
undamaged, it is difficult to see how a 
driver can defeat this. 

The Foden is outstanding as the sole 
example of a blower-scavenged two- 
stroke engine using compression igni- 
tion exhibited in this Show. Now avail- 
able in four-cylinder as well as in six- 
cylinder form for automotive purposes, 
it is also being produced in consider- 
able numbers for static and marine 
application. With a bore of 85 mm and 
stroke of 120mm, these engines are 
rated at 31 b.h.p. per litre. In addition 
to having a high specific output per 
unit weight, 8; 1b per h.p., and cubic 
foot of installation space, they have 
been developed to give a fuel consump- 
tion comparable with the best four- 
stroke practice. 

This firm continues to pioneer in the 
United Kingdom a passenger vehicle 
with the engine mounted behind the 
rear axle; a position which gives 
excellent access for maintenance and is 
quite popular in the U.S.A. The lively 
interest taken in this chassis was equal 
to that at the 1950 Show when it was 
introduced. 

In the four oil engines of their own 
design and manufacture offered by 
Thornycroft, a direct-injection com- 
bustion system is employed. All are 
vertically mounted six-cylinder units, 
ranging from the TR6/DI of 33in 
bore by 4) in stroke, to the KRN6 
having a bore of 4} in and a stroke of 
6} in. It will be noted that the latter 
has the longest stroke of all the oil 
engines exhibited at the Show. 
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Dennis H 06 engine in Lancet UF chassis, showing jacking equipment 


Constructional features 

The extended use of open-chamber 
combustion systems is further proof, if 
any is required, that economical opera- 
tion, with particular reference to fuel 
consumption, is the guiding influence 
in design. With the open-chamber 
system other advantages follow in the 
form of easier starting, cooler running 
and lower production costs due to the 
reduced number of parts involved. It 
is worthy of note that the smallest and 
the largest oil engines exhibited, the 
Perkins P.3 and the Rover Meteorite, 
embodied turbulence-chamber systems 
whilst all other makers employ the 
open-chamber type. 

Opinions vary considerably on the 
most efficient shape for the open com- 
bustion chamber. Some favour the 
so-called toroidal pattern introduced by 
Saurer, while at the other extreme a 
large diameter shallow cavity, similar 
to an impression of the base of a wine 
bottle, is employed. Gardner and 
Albion retain the _ hemispherical 
depression. 

The value of shrouded inlet valves 
to promote rotational swirl is equally 
controversial. Designers not favouring 
this feature claim satisfactory results 


Perkins vertical P6 engine centrally disposed in Seddon chassis 


are achieved by careful design of 
directional ports. 

There is an increasing trend to the 
use of hardened crankshafts in com- 
bination with copper-lead bearings. In 
contradistinction, however, certain 
manufacturers retain the unhardened 
shaft, claiming the advantage of easier 
regrinding. 

Separate cylinder blocks and crank- 
cases are nearly obsolete. Only one 
large manufacturer retains this con- 
struction, confining it to one model 
only. 

A tendency was noticeable towards 
engines with a larger swept volume and 
increased power output, although 
b.m.e.p. values seldom exceed 110 Ib, 
in’. The number of new models is 
divided about equally between four- 
and six-cylinder units. 

Ease of engine removal is another 
matter occupying the attention of 
designers. A.C.V. horizontal engines 
have a built-in jacking system while 
Dennis Bros. feature a_ three-point 
screw jack system applied to deep 
spigots in the underside of the crank- 
case structure and lockable by grub 
screws. The jacks each have two 
castor-mounted wheels to facilitate easy 
removal of the power unit. 

There appeared to be a loss of 
interest in supercharged versions of 
four-stroke engines. Three manufac- 
turers who exhibited this form of 
engine at the 1950 Show did not 
present models this year although, in 
two cases, they are listed as available. 


Auxiliary equipment 

C.A.V. continue their comprehensive 
range of injection and fuel filtration 
equipment. As an alternative to the 
more generally used single injection, a 
pilot injection system is available when 
smoothness of operation and quietness 
is of paramount importance, as in 
luxury coaches, for instance. The injec- 
tion pumps are offered with three 
forms of governor, pneumatic, 
hydraulic and centrifugal, depending 
on the particular requirements of the 
application. 

Simms introduced a new pump 
which has been standardized on the 





Foden FD4 two-stroke engine 


Leyland Tiger Cub. The usual rack 
and pinion method of rotating the 
pump plungers to vary the amount of 
fuel delivered has been dispensed with. 
A lever projecting from the bottom of 
the plunger engages a fork clamped to 
a square control rod to give calibration 
adjustment. This construction has the 
advantage of possessing only one source 
of backlash and even this is at a con- 
siderable radius from the plunger, thus 
minimizing the effect of wear on 
calibration. 

A range of highly efficient oil-bath 
type air cleaners, similar to those now 
standardized for many military 
vehicles, was exhibited by Vokes Ltd., 
A.C. Sphinx and Coopers Mechanical 
Joints. This is a pointer towards the 
awakening interest of commercial 
vehicle manufacturers to the problems 
of air filtration for engine induction 
systems. 

That oil filtration is receiving 
increased attention is evident from the 
widening use of sludge traps in crank- 
shafts. The Glacier Metal Co. exhi- 
bited for the first time an interesting 
centrifuge type oil cleaner working on 
Hero’s turbo-reaction principle. The 
rotating speed lies within 3,500 and 


Air compressor drive from rear of gearbox A.E.C 


AUTOMOBILE 
ENGINEER 


7,000 r.p.m. depending on oil pressure 
It is claimed that particle sizes down 
to eight microns are precipitated. This 
er is of the by-pass type, but it is 
understood that a full-flow model is 
under development. Albion Motors 
e standardized the Glacier filter on 
vertical type EN 253 engine. 

Ihe power unit on the Leyland 
Tiger Cub is unique in that no belts 
whatever are employed for dynamo and 
fan drive. A Layrub-jointed propeller 
shaft leads forward from the crankshaft 
nose to a transposing gearbox having 
two forwardly projecting driven shafts, 
one of which is connected by a Layrub 
propeller shaft to the fan and the other 
to the dynamo. The water pump is 
mechanically driven from the engine, 
le the two-cylinder compressor is 
unted on the front face of the sump 
takes its motion from the timing 
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Future trends 


It may safely be inferred that the 
underfloor engine has come to stay, 
particularly for passenger vehicles. A 
more careful approach to the choice of 
efficient air cleaners will follow, 


tractor 


NovEMBER 1952 


Thornycroft 11-3-litre type KRN 6 engine 


together with the wider use of pressure 
cooling systems. Probably expanded 
metal grilles mounted at an angle will 
be found necessary to protect radiator 
matrices from flying stones and the 
accumulation of leaves. Protection of 
coolant, air and control joints from dust 
and mud will receive more attention 
and small vulnerable pipes will be 
eliminated. 

Belt drives in underfloor installations 
are likely to be avoided as engines 
become designed specifically for this 
duty instead of being adopted for the 
position. 

Hardened crankshafts gain favour as 
engines are being developed for longer 
life between major overhauls. Greater 
care with oil filtration will be necessary 
with the same object in view. 

Exhaust brakes are likely to find 
favour, particularly for export. Main- 
tenance economy with this device is so 
appreciable that operators in_ hilly 
districts will find initial fitment costs 
amply repaid. 

The increase in ring and bore life 
resulting from the use of chromium 
deposition for piston, rings, or alter- 
natively for liners, is likely to influence 
a widening of its application. 


Transposing box for fan and dynamo drives on Leyland Tiger Cub 
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are naturally conservative. Hav- 

ing equipped themselves with 
vehicles that give generally satisfactory 
service, they are not easily induced to 
make a change. This is understand- 
able, for repairs and maintenance work 
are more rapidly done when mechanics 
are familiar with the vehicle. More- 
over, in new types there are often some 
development snags that are discovered 
in service. Spares may be cheaper 
after long preduction runs; and a 
change of equipment involves re- 
organization of spares services, with 
some complication and redundancy 
occurring during the change-over 
period. The manufacturer, needless to 
say, does not re-organize his produc- 
tion lines unecessarily, and only does 
so when he has made developments 
which enable him to offer a design 
having marked advantages over his 
previous models. 

However, these facts do not entirely 
explain why there are no new petrol 
engines for the heavier vehicles in the 
Commercial Motor Show this year. 
Other factors, particularly operating 
costs, tend to encourage the use of 
diesel engines in the heavier vehicles. 
Because of the very great mileages run 
by this class of vehicle, the diesel 
engine with its high thermal efficiency 
is the more economical unit to operate, 
despite its relatively high initial cost. 
Its economy is even more marked in 
countries where taxation does not 
obscure the true market price of the 
fuel. 

Undoubtedly, there will always be a 
demand for the petrol engine in the 
smaller vans, and pick-ups. Therefore, 
insofar as changes in fashion ard other 
considerations call for changes in 
power units for passenger cars, there 
probably will always be something new 
among the petrol engines of the light 
commercial vehicles. However, as in 
the case of the Vauxhall square engine 
used in the Bedford 10/12 cwt ven and 
pick-up, they are more likely to be first 
anneunced at the Motor Show, or 
some time other than at the Commer- 
cial Motor Show. The Vauxhall engine 
was, in fact, described in detail in the 
September 1952 issue of Automobile 
Engineer. 

There 
standing 
engine for 


C OMMERCIAL vehicle operators 


features of out- 
110 b.h.p. 


were two 
interest on the 
the “S” type Bedford 
vehicles. The first of these is the 
rotating exhaust valve’ which is. 
perhaps, most noteworthy because of 
its simplicity. As can be seen in the 
illustration, a flat type, split cotter is 
employed, and the clearance between 
it and its groove in the valve stem is 
such as to permit a certain amount of 
axial float. When the valve is seated, 
the collet is held by the spring force 
against the upper end of the groove. 
The washer against which the top end 
of the valve spring bears has a 
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PETROL ENGINES 


Detail Modifications on Established Designs 


shouldered hole at its centre, through 
which the valve stem projects in the 
usual manner. A steel thimble is 
placed over the valve stem, and it rests 
on the collet. The upper face of the 
shoulder, on which the collet bears in 
the washer, is ground finished, and the 
collet dimensions and valve stem 
groove position are closely controlled 
so that a clearance of 0-002-0-003 in 
exists between the inner end of the 
thimble and the end of the valve stem. 

The rocker bears directly on the top 
of this thimble so that when the tappet 
clearance is taken up, only the collet 
and washer are pushed down, until 
the clearance between the thimble and 


The Bedford rotating valve 


the stem is closed. During this short 
space of time the valve is retained on 
its seat by the gas pressure. However, 
as the rocker motion continues, the 
thimble bears against the end of the 
valve stem, and opens the port. After 
this, apart from any axial force applied 
by the outgoing gas, the valve is float- 
ing between the collet and the inner 
face of the top of the thimble, so that 
it is free to rotate. Unlike the American 
Thompson “ Rotocap” patent rotating 
valve, this device does not give a con- 
trolled rotation. It is claimed that the 
rotation of the valve is effected by the 
swirl of the outgoing gases, and is 
therefore a variable motion depending, 
among other things, upon engine 
speed. It has been decided that with 


“ 


A diaphragm-type vacuum pump is incor- 
porated beneath the fuel pump on the Big 
Bedfords 


this device in operation it is no longer 
necessary to Stellite face the valves. 

The other feature of special interest 
on the Vauxhall stand was the vacuum 
booster pump for the windscreen 
wipers. This is combined in an 
ingenious manner with the fuel pump, 
which is operated by the conventional 
arrangement of an eccentric on the 
camshaft with a lever type follower 
The lever that actuates the fuel pump 
is pivoted at the centre. A_ second 
lever, which is single-ended, is inde- 
pendently pivoted on the same axis as 
the first. It is shaped so as to butt 
against the undersurface of the fuel 
pump lever. On its end is attached 
a vertical spindle actuating the 
diaphragm type vacuum pump which 
is below it. 

The diaphragm of the vacuum pump 
is clamped between the main body of 
the combined fuel and vacuum pump 
and the bottom cover. This cover 
forms the low pressure chamber. It 
contains two disc-type non-return 
valves, one in a port connected by a 
pipe to the induction manifold, and 
the other in a port similarly connected 
to the wiper motor. Interposed 
between the cover and the centre of 
the diaphragm is a compression spring 
which tends to hold the operating lever 
against the fuel pump lever. so that 
the two work together. However, 
when the inlet manifold depression 
falls below 8 in of mercury, it pulls the 
diaphragm down, acting in opposition 
to the compression spring, so that the 
vacuum pump actuating lever is held 
clear of the fuel pump lever and is 
therefore inoperative. Then two more 
non-return valves come into operation. 
One is positioned in a duct connecting 
the low pressure port to the wiper 
motor with the chamber above the 
diaphragm, and the other in the outlet 
from this upper chamber. These non- 
return valves are arranged to permit a 
one-way flow of air from the low 
pressure port into the upper chamber 
and then out into the main body of 
the pump. 

The pump is capable of giving a 
depression of 10-5in mercury so that 
the windscreen wiper motion is positive 
even when the throttle is wide open. 
By making use of the manifold depres- 
sion when it is available, rather than 
elying on the pump all the time, two 
main advantages result. One is that 
the pump is relieved of a large propor- 
tion of the work, so that wear and tear 
are considerably reduced; and the 
other advantage is that, should the 
pump fail, the wipers may still be 
operated by the manifold depression. 
The object of using the pump is, of 
course, to obviate the main disadvan- 
tage of the inlet depression operated 
wiper, which is that it is ineffective at 
full throttle when it is probably most 
needed. 

Among several new additions to the 
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The Austin 4-ton, four-wheel drive, personne! carrier is fully equipped for wading 


- 


Austin range were the | ton four-wheel 
drive, personnel carrier, and its civilian 
counterpart, the “Champ.” The per- 
sonnel carrier for the British armed 
forces is powered by the standard 
Rolls-Royce unit, but the vehicle at 
the Show incorporated the normal 
production A90 engine. This model is 
intended for sale to overseas govern- 
ments requiring it for military 
purposes. It has a bore and stroke of 
87-3mm and 111-1 mm respectively, 
giving it a swept volume of 2,660 c.c 
The maximum power developed, with 
a compression ratio of 7-5:1, is 78 b.h.p 
at 3,750r.p.m., and its maximum 
torque is 140 lb-ft at 2,000 r.p.m. 

The “Champ” is also powered by 
an A90 engine, but is intended for all 
civilian markets, and has a cylinder 
head with combustion’ chambers 
modified to give a compression ratio of 
68:1. This head is designed to give 
the vehicle more suitable performance 
characteristics under adverse condi- 
tions, as well as with inferior grades of 
fuel. It has reduced the power output 
to 75b.h.p. at 3,750r.p.m., and the 
maximum torque is 135 lb-ft at 2,000 
r.p.m. Its bore, stroke, and swept 
volume are, of course, the same as 
those of the military version. 

The engine installation in the 
military vehicle is particulraly interest- 
ing because of its special equipment 
for wading in water up to 5ft deep 
This equipment includes a_ vertical 
stack-pipe air intake bolted to the 
scuttle side, and an F.V.D.E. ai 
cleaner. From the cleaner, the air is 
directed into a _ simple two-piece 
pressed steel distributor box clamped 
on the carburettor air inlet. This box 
is intended to give an even distribu- 
tion of velocity end mass flow over the 
cross section of the carburettor air 
intake. A fully waterproofed ignition 
distributor, coil and suppressor are 
fitted. The 24 volt dynamo and the 
fan are driven by a twin V-belt drive 

A sturdy, multi-blade fan of cast 
aluminium is employed. It is driven 
through a spring loaded, iriction lined, 
plate clutch. This arrangement is 
necessary to cater for high resistances 


encountered during wading. The fan 
is fully shrouded, the shroud ring being 
mounted on the engine so that only a 
small blade tip clearance is necessary. 
As a result a high fan efficiency is 
obtained. Both the engine and the 
radiator are flexibly mounted, although 
part of the mounting brackets at the 
front are common to the engine and 
radiator supports. To accommodate 
differential movement between the 
steel shroud ring and the radiator, the 
remainder of the shroud is of canvas. 
A pressure of 8 lb/in® is maintained in 
the cooling system and, in the cylinder 
water is directed on to the spark 


head, 
] rm 
iu 


ig bosses and exhaust port walls. 


nt 
t 
Interposed between the exhaust and 
inlet manifolds is a sheet steel shroud to 
control heat radiation from the exhaust. 
The civilian version retains the fan 
cowl, but the fan is a six-bladed pressed 
steel unit. Normal 12 volt electrical 
equipment is incorporated, and a single 
V-belt drive is employed. On top of the 
ordinary oil bath air cleaner is an alu- 
minium casting, specially shaped to 
supplement the function of the air dis- 
utor box to which it is connected 
i short length of flexible hose. The 


ncluded in the dustproofing equipment of 
the Renault Colorale is this Tecalemit 
breather and oil filler 
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aluminium casting is offset, on the air 
cleaner, away from the distributor box 
so that the hose shall be long enough 
to allow for adequate differential move- 
ment between the two units. This is 
necessary because the cleaner is 
mounted on the body structure. 

Renault Ltd., of Western Avenue, 
W.3, are manufacturing, for export 
only, their 15 cwt pick-up, the Colorale. 
The engine in this vehicle is very 
similar to the pre-war unit. It has four 
cylinders with a bore and stroke of 
85 mm and 105 mm respectively giving 
it a swept volume of 2383 c.c. In this 
application some effort has been 
devoted to making it more suitable for 
dusty French colonial conditions. A 
large Tecalemit oil bath air cleaner has 
been incorporated, as well as a com- 
bined breather and oil filler cap also 
made by Tecalemit. The filler cap con- 
sists of a central tube, the top end of 
which is welded inside a large diameter 
cap. Between the walls of the cap and 
the tube, wire wool is held up by a 
bent strip steel spring retainer. There 
are holes in the top end of the tube, 
through which the breathing is 
effected, and its lower end fits in the 
filler adaptor on the crankcase. A wing 
nut on top of the cap pulls up on 4 
tie rod, at the lower end of which is 
an expander locking device. 

Among the manufacturers who nave 
made mincr alterations is Trojan, Ltd., 
of Croydon, Surrey. They have ntro- 
duced an articulated vehicle designed 
for a 35cwt pavload. This vehicle 
called for an engine of larger power 
output than their standard 24 b.h.p. 
unit, so the cylinders have been bored 
out to 685mm, as compared with 
65-5mm in the previous engine. This 
gives a swept volume of 1297 c.c. as 
compared with 1186c.c. of the other 
engine, and it now develops 27 b.h.p. 
The bored out power unit may be 
fitted in the other Trojan models, to 
suit customers’ requirements, and _ it 
may well be more satisfactory in moun- 
tainous or hilly terrain, where more 
power is required than that provided by 
the standard engine. 

It is well known that a run on the 
A.F.V. test ground at Chobham will, 
in a relatively short time, show up in 
vehicle structure weaknesses that would 
never come to light under most normal 
operating conditions. Following tests 
on this proving ground, Morris Com- 
mercial Cars Ltd., of Birmingham 8, 
have lowered by about 2} in the rear 
engine mountings of their 5 ton chassis. 
Besides bringing the mounting points 
lower than the centre of gravity of the 
engine, this has shortened the brackets, 
and therefore relieved them of some of 
the bending loads that they would 
otherwise have to take. Another minor 
alteration to their engines is the sub- 
sutution of XB stegl for their exhaust 
valves. This material will, of course, 
stand up better than most to leaded 
fuels. 

Karrier Cars, Ltd., of Luton, showed 
for the first time their Gamecock 3-4 
ton forward control chassis. This is 
powered by the six-cylinder O.H.V. 
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unit employed in the Commer 7 ton 
forward control chassis. In both 
vehicles the engine, which develops 85 
b.h.p., is installed in the underfloor 
position with its cylinders inclined at 
an angle of 66 deg from the vertical. It 
was described fully in the February, 
1949, issue of Automobile Engineer. 

Visitors to the Show who were con- 
cerned mainly with petrol engines, no 
doubt would have found much to 
interest them on the accessory stands 
on the first floor. For while such com- 
ponents as piston rings, and other small 
items do not offer so much scope for 
detail improvement and innovation as 
the more complex products in the form 
of complete power units, the inducement 
to put something new on the market 
is greater. Once initial scepticism has 
been overcome, components that func- 
tion more efficiently than hitherto will 
always be in great demand by operators 
and vehicle manufacturers. 

Lodge Plugs Ltd., of Rugby, have 
developed two new plugs with a j& in 
reach for the Bedford and Vauxhall 
range of vehicles. They are the CS 14, 
recommended as standard, and_ the 
hotter running BS 14 plug, designed 
for well worn engines in which oiling 
of plugs is experienced, and for door- 
to-door delivery vans which often run 
for long periods without — getting 
properly warm. They are a departure 
from normal Lodge practice in that 
they have a detachable feature together 
with a single flat wire, overhead, earth 
electrode. Previously, Lodge plugs with 
a detachable feature, that is to say a 
unit that may be dismantled for clean- 
ing, have had a three point, side, earth 
electrode. 

The single point is favoured by oper- 
ators because gap setting is a simpler 
and speedier task. A detachable feature 
is necessary in this 14mm plug, since 
the clearance between the insulator of 
the centre electrode and the body is 
too small for effective cleaning by sand 
blasting. This clearance could only be 
increased by reducing the size, and 
therefore the effectiveness of the rentre 
electrode insulation, or by weakening 
the body by increasing its internal 
diameter. 

Another new exhibit on the Lodge 
stand was the CT and ST, , in ALAM 
American threaded plugs with a single 
flat wire, overhead, earth electrode. 
They are gapped at 0-030in, and are 
designed to give good performance on 
Ford and Fordson engines. 

Bricovmo Ltd., of Coventry, were 
exhibiting for the first time the Covino 
XL De Luxe piston, which is fitted 
with a chromium plated top ring. It 
is made of aluminium and has a split 
skirt. The split is on the side opposite 
to the thrust face and is incorporated 
so that the clearances when cold may 
be kept to a minimum without their 
becoming too ught when hot. In order 
that the piston shall be of truly circular 
section under normal running condi- 
tions, it is compound oval ground. 
This, of course, distributes the surface 
loading as widely and evenly as pos- 
sible, and ensures maximum protection 
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The well-proved 85 b.h.p. Commer underfloor engine is installed in the Karrier Gamecock 


against scuffing and seizure. The com- 
ponent is etched, and then impregnated 
with colloidal graphite. This, it is 
claimed, is a finish which will last long 
enough to ease considerably the 
running-in process, because the im- 
pregnation treatment is much more 
effective than simply coating the 
surface with graphite. 

Cords Piston Ring Co., Ltd., were 
showing their new Oilguard oil control 
ring. It is similar in some respects to 
the oider and more familiar design, the 
essential difference being that a 
crimped spacer, or ventilating ring, is 
included. One dished ring, }, in thick, 
is positioned below the spacer, while 
above it are placed any number, usually 
one or two, 3b in thick flat rings. The 
function of the dished ring, it is 
claimed, is to give elasticity in a vertical 
direction and so obviate the need for 
a vertical clearance between the ring 
and its groove. Cords state that this 
ring will adapt itself to worn cylinder 
bores better than a normal one piece 
ring. This is because the ring gaps are 
positioned differently relative to one 
another, and at the points where one 
of the rings does not touch the oval 
cylinder bore, the others will. 

Among the exhibits of Specialloid 
Ltd., were the Roebuck chromium- 
plated armouring rings. These are not 
piston rings in the generally accepted 
sense, as they are sprung so as to grip 
the piston groove outside which they 
do not project. They are thin rings, 
and are positioned one above, ani one 
below, each of the normal piston 1:ngs, 
with the object of preventing wear 
taking place between the ring and the 
sides of its groove. Although they 
could be applied in a few cases to 
petrol engines, they are more likely to 
attract diesel engine manufacturers, 
since they might obviate the need for 
steel inserts to carry the rings. This 
would reduce the weight of the piston, 
and possibly the cost as well. 

Charles Weston & Co. Ltd. have 
introduced a new “Face” seal deve- 
loped principally for water pump 
rotors. It is simply a spring loaded, 


moulded rubber seal of similar design 
to several others in general use for this 
purpose. It has a moulded-in-carbon 
thrust ring which bears against the 
pump body, and its other face is 
mounted in a brass ring which is 
carried in the pump rotor. 

Qualcast Ltd. are now producing 25 
tons of cast iron crankshafts per week. 
They are incorporated in a wide range 
of vehicles from the Scammel Mechan- 
ical Horse to Singer cars, and even 
such small engines as in the Sunbeam 
motor cycle. There is much to be said 
for cast crankshafts for small quantity 
production, as there is no initial heavy 
expenditure on dies, and modifications 
are easier to incorporate. These cast 
iron shafts have good bearing charac- 
teristics, and their wear resistance is 
claimed to be as good as that of 
hardened steel shafts. Cast iron has 
better internal damping characteristics 
than steel. The material employed is 
an alloy of cast iron with copper and 
molybdenum, carefully controlled to 
ensure maximum possible fatigue resist- 
ance, and consistency. All designs of 
crankshafts made by Qualcast are now 
vetted by Ricardo & Co. 

Midland Motor Cylinders Ltd. were 
showing several cast iron camshafts. 
The cost, as well as the wear and tear 
of a pattern, is considerably less than 
that of a die for a stamped camshaft, 
and of course the material and produc- 
tion cest is much less than that for the 
alternative process of machining from 
bar. It is claimed that with these cam- 
shafts very little machining is needed 
as they are cast to fine limits. The 
shafts are centred before distribution 
so as to avoid the possibility of having 
to reject shafts owing to failure to 
centre to the best advantage. The cams 
are chilled in such a manner that they 
are progressively harder from the base 
circle to the nose. Camshafts must be 
specially designed for casting, that is 
to say, large changes of section should 
be avoided, as should stress raisers, 
and small diameter threaded ends 
liable to be knocked off during rough 
handling in the workshops. 
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CARBURATION AND INDUCTION SYSTEMS 


Wider Adoption of Thermostat Hot-Spots. 


LTHOUGH the diesel type of 

engine continues to find favour 

on most of the larger commercial 
vehicles, there are still a surprising 
number of carburetted petrol engines 
on view. Since the last Commercial 
Vehicle Show two years ago there have 
been several increases in the price of 
motor spirit, the aggregate of which 
provides a formidable factor in the 
running costs of the petrol-engined 
vehicle. This inevitably accentuates 
the need for better economy in fuel 
consumption, and it is evident that this 
aspect of the petrol engine is receiving 
attention from all concerned. Just after 
the close of the war there was a good 
deal of talk of petrol injection as the 
cure-all for petrol consumption and 
other carburation difficulties but, so 
far, nothing practical along these lines 
has materialized. 

A study of the carburation features 
of the petrol engines exhibited reveals 
the overwhelming popularity of the 
open-choke type of carburettor. With- 
out exception, all the American and 
Continental petrol engines shown were 
fitted with this type of instrument, as 
were the very great proportion of 
British engines also. Downdraught 
carburettors were also almost univer- 
sal. Nearly all the open-choke 
carburettors were fitted with economy 
systems and accelerating pumps. Fuel 
pumps were nearly all of the 
mechanical type, and oil-bath air 
cleaners were widely employed 
Extractor systems for breathing the 
crankcase fumes into the air intake 
were more common and, as they are 
easily installed, will most probably 
soon become general. 

Turning now to the induction tract 
aspect of carburation, there were the 
usual radically differing designs, all of 
which appear to function satisfactorily 
The widest variation appeared in the 
six-cylinder range of engines. Here, 
port branch arrangement could be 


Part-sectioned induction system, hot-spot 
Vauxhall 14-litre engine 


anything from the three-port, through 
he four-port with all its ramifications, 
» the many combinations of the six- 
»ort. In the problem of adding heat 
o the mixture, a great deal of diversity 
was observed, not only in_ the 
difference between exhaust and coolant 
heat, but in the amount of heat metered 
to the induction tract with either 
system. On the whole, exhaust-heated 
systems were certainly the more 
numerous, but a few engines were 
equipped with coolant-heated hot- 


spots 


t 
t 
F 
t 


Induction systems 
With the absence of the Panhard this 
r, the Bradford vehicles had the 
twin opposed-cylinder engine on 
show. This was the Jowett engine, on 
which the long aluminium induction 
casing is retained. The tract is heated 
ver its entire length by hot coolant, 
passes through a second tract 
un the induction casting. This 
annel performs a dual function, for 
t only does it provide the heat for 
he mixture, but it also acts as the 
itlet path for the hot coolant to return 
the radiator. An elbow casting 
bolted to the top of the manifold 
rries the thermostat, through which 
he coolant passes to the radiator by 
; of a rubber hose. A small 
ith downdraught carburettor is 
fitted, the instrument having a strangler 
I linked fast-idle for cold starting 
supply is by an AC mechanical 
, mounted on the left rear of the 


er ic. 

Exhibited for the first time was the 
new Bedford four-cylinder “ square ” 
engine of 1}-litre capacity. A number 

well-known Bedford features are 
retained, among which is the thermo- 
itically-controlled hot-spot and two- 
rt induction system with siamesed 
nlet valve ports. The design details 
er little from the preceding models; 
general scheme remaining much as 


and carburettor on 


Vore Attention to Cold Starting 


before. Arranged above the four-port 
exhaust manifold on the left side of the 
engine, the riser and induction gallery 
junction is surrounded by an exhaust- 
heated jacket, the heat to which is 
controlled by the heat flap valve below. 
From the riser T-junction the two 
induction tracts lead outward and turn 
rather sharply towards the cylinder 
head where, beyond the bend, they fall 
some 3in to the ports. 

An excellent feature of the new 
design is the effort made to keep the 
induction gallery horizontal, in the 
interests of cold carburation. The 
engine is mounted in the chassis with 
such a transmission angle that the 
drop of the rear port branch is greater 
than at the front. As with previous 
Bedford models, the cross section of 
the induction tract is Q-shaped, in 
order to provide as wide an area as 
possible for the liquid contact of the 
fuel in cold operation. The four port 
exhaust manifold is of orthdox design, 
with the off-take to the down pipe 
beneath the riser. 

Pioneers in the employment of the 
American type of thermostatically- 
controlled hot-spot in this country, 
Bedford have incorporated this device 
in the new power unit. While more 
expensive to produce than the more 
common contact or thin-plate variety 
of hot-spot, the thermostatically-con- 
trolled version is doubtless the most 
effective. The two manifolds are bolted 
together at the centre, and in the 
exhaust manifold below the junction is 
a large cavity. In this cavity is a flap 
valve mounted on a spindle, the ends 
of which protrude through the manifold 
casting at both front and rear. Fitted 
on the rear end of the spindle is a flat 
bi-metal coiled thermostat spring, the 
outer end of which is attached to a 
peg on the manifold casting. 

The arrangement is such that when 
the engine is cold the spring will hold 
the flap valve in the closed position to 


Integral exhaust manifold and induction riser arrangement on the 


Albion FT-21-N vehicle 
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and induction system on 


pick-up vehicle 


Carburettor 


direct the hot gases from the centre 
exhaust ports upwards and through 
the jacket surrounding the riser T- 
junction. From there the gases pass 
down behind the flap valve into the 
exhaust pipe. When the engine is 
hot, heat transmitted from the exhaust 
manifold to the thermostat spring 
relieves its constraint and the flap valve 
moves progressively to deflect the 
exhaust gases away from the jacket 
and directly into the exhaust pipe. 

The flap valve is offset on its spindle 
so that there is a larger area of the 
valve on the lower side. Conse- 
quently, the pressure of the gases 
leaving the exhaust ports tends to 
force the flap valve towards the open 
position against the effort of the 
thermostat spring. This ensures that 
the valve will open when the spring 
pressure is relieved under the influence 
of heat. On the front end of the pro- 
truding valve spindle is fitted a balance 
weight which, when in the “cold” 
position, rests against a pad attached 
to a small bracket, bolted to the 
manifold. 

Following Bedford practice, a Zenith 
30-VIG carburettor is employed, fitted 
with accelerating pump and econo- 
mizer, with off-set strangler valve and 
interconnected fast-idle for cold start- 
ing. Attached to the top of the car- 


Thermostatically-controlled hot-spot 


on the Standard engine 


the Renault Colorale 
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burettor is a T-type air silencer of AC 
design. Fuel is supplied by an AC 
mechanical fuel pump located on the 
right-hand side of the engine. 

Also shown for the first time in this 
country was the power unit of the 
Renault Colorale pick-up vehicle. A 
side-valve engine, it is similar to the 
Renault 85 model, except that it has a 
downdraught instead of an updraught 
carburettor. Both induction and 
exhaust manifolds are located on the 
right side of the engine and, following 
current practice, the induction unit is 
above the exhaust. The two castings 
are separate and bolted together at the 
centre. This system also incorporates 
a thermostatically-controlled hot-spot, 
the riser and gallery T-junction being 
jacketed. 

In this instance, oddly enough, 
the thermostat spring is situated on the 
front end of the protruding flap valve 
spindle, where it is directly in the 
draught of the fan. Moreover, there 
is no small cover fitted over the spring 
assembly, a feature which is usually 
incorporated even when the spring is 
located at the rear and away from the 
fan draught. 

Of circular cross-section, the two 
induction galleries leave the riser junc- 
tion and begin to fall at once, turning 
in a gentle sweep inwards to the 


Horizontal carburation system and air filtering arrangement on 
the Austin Champ vehicle 


cylinder head ports, which open into 
siamesed inlet valve _ ports. A 
mechanical fuel pump, mounted at 
the extreme rear of the engine crank- 
case on the right side, supplies a small 
downdraught Solex carburettor. <A 
long length of rubber hose leading up 
and over the engine connects the intake 
of the carburettor with the Tecalemit 
oil-bath air cleaner mounted on the left 
side of the engine. 

A thermostatically-controlled hot- 
spot system is now provided on the 
Standard four-cylinder engine fitted in 
the Standard vehicles. The induction 
system has been redesigned, and is 
now broadly a four-port branch design, 
located as before on the right side of 
the engine. The riser T-junction is 
now jacketed for exhaust gas heat, and 
conventional use is made of the 
bi-metal thermostat spring. 

A manifold drain pipe is taken from 
the lowest point of the gallery and 
riser junction to rid the induction tract 
of excess liquid fuel during cold 
starting. Carburation is by a down- 
draught Solex carburettor, to the intake 
of which is attached an AC T-type air 
silencer, mounted across the engine. 
A crankcase breather system is 
incorporated, acting under engine 
depression. 

Austin have long favoured the two- 


Induction system and carburettor on the new Commer Superpoise 


O.H.V. engine 








port induction system with siamesed 
inlet ports for their four-cylinde: 
engines, and the power unit of the new 
Scwt Champ vehicle is no excep- 
tion. This 78 b.h.p. four-cylinder 
O.H.V. engine has siamesed inlet ports 
fed by an external two-port induction 
manifold of simple design, located on 
the left side. In general the layout is 
similar to that used on the Austin A-70 
passenger car, except for the horizontal 
Solex WNHPO carburettor. Induction 
and exhaust manifolds are both of cast 
iron and are bolted together at the 
centre, with a thin-plate hot-spot inter- 
posed in the horizontal plane. ‘The 
circular section induction tract is flat, 
its only curves being the sweep of each 
end inwards to the cylinder ports. 

An unusual feature of the system is 
the large rectangular box, fabricated of 
sheet metal, which is attached to the 
intake of the carburettor. The box is 
possibly a chamber to damp pulsations 
and straighten the airstream, for it is 
connected with an AC oil-bath ait 
cleaner, mounted forward on the samc 
side, by a length of corrugated rubber 
hose. At the air cleaner end the hose 
is joined to a volute elbow casting fixed 
to the top of the cleaner. 

Here again, the fuel supply is by an 
AC mechanical pump, situated on the 
left front of the engine crankcase 
Fume extraction from the valve rocker 
cover is effected by a length of rubber 
pipe between the cover and the side of 
the air cleaner. 

One of the few heavy commercial 
vehicle manufacturers to exhibit a 
petrol engine was Albion. The power 
unit in the FT-21-N vehicle is a side- 
valve engine, and both induction and 
exhaust systems are arranged on _ the 
left side of the engine. The induction 
tract is of the two-port type with 
siamesed inlet valve ports, the exhaust 
manifold being below the inlet. Cast 


integral with the four-port exhaust 
manifold is the riser and induction 
tract T-junction. To the machined 


front and rear sides of this portion of 
the casting are bolted the two induc 
tion branches, which are of circular 
secuon and turn inwards towards the 
cylinder block in gentle curves. The 
hot spot round the riser must thus 





Karrier Gamecock. Curved riser induction 





manifold, with the 
exhaust manifold underneath 
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raight-rake induction system, contact 
hot-spot and carburettor on the Morris 
Commercial FVS.12/5 chassis 


become very hot indeed from the 
exhaust gases of the two centre exhaust 
ports Between the downdraught 
Zenith carburettor and the riser flange 
fitted a cast aluminium drip-tray, 
indwiched between thick heat-insulat- 
gasket joints. The function of 
joints is doubtless to prevent 
xcessive heat being conducted from 
exhaust-heated riser to the car- 
irettor. A cast aluminium air intake 
lbow fits over the top of the down- 
iraught carburettor, and from this 
bow a rubber hose runs to the air 
iner in front of the engine. Also on 
left side of the engine and bolted 
the front end of the crankcase is the 
\mal mechanical fuel pump. 
Among the new six-cylinder engines 
shibited is the O.H.V. power unit in 
the Commer Superpoise. This engine 
broadly similar to the underfloor 
power unit of the QX model, except 
lat the new unit is mounted vertically 
the chassis instead of nearly hori- 


ese 


mtal. The Superpoise engine has a 
smaller cylinder bore than the QX, 
being 34in instead of 3jin, but the 


troke is the same at 4 in. 
It will be remembered that the QX 
engine has a six-port induction with a 





Dodge 123 Six-tonner. 
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separate elbow piece cast at such an 
angle that the downdraught carburettor 
is brought to the vertical position. In 
the case of the new Superpoise engine 
a somewhat different six-port induction 
manifold is employed, located as before 
above the six-port exhaust gallery on 
the left side. A thin-plate hot-spot of 
generous dimensions is situated in the 
centre of the manifold, under the 
carburettor. The actual hot-spot plate 
is of 16 S.W.G. stainless steel, and a 
gas collector piece, also of stainless steel 
plate, is spot-welded to the underside. 
The object of the collector piece is to 
direct more of the exhaust gases 
emerging from the exhaust ports on to 
the hot-spot plate. A gas-tight seal is 
obtained by the use of a corrugated 
copper gasket on each side of the 
stainless steel plate. In cross section, 
the main induction manifold gallery is 
Q -shaped, so providing a large area 
for liquid fuel to spread over during 
cold operation. 

At first view the induction manifold 
with its six port branches appears to 
be unsymmetrical, the rear end of the 
main gallery rising from the T-junction 
more than the front section. Also 
the front three port branches rise from 
the gallery to the cylinder head ports 
while the rear three do not. There is 
something of an optical illusion about 
this, however. Actually, the engine is 
mounted in the chassis with a trans- 
mission angle of some 5 deg. The effect 
of this is to bring the bisection of the 
angle of the vee formed by the two 
ends of the main gallery normal to the 
ground, so that both ends of the gallery 
rise the same amount in relation to the 
road. This permits effective drainage 
of unwanted liquid fuel in very cold 
weather starting. The manifold drain 
pipe is taken from a well at the hot- 


so 


spot plate’ level, underneath — the 
carburettor. 
A downdraught Solex carburettor, 


with accelerating pump and economy 
system, supplies the mixture, and a 
circular oil-bath air cleaner of AC 
manufacture is attached directly to the 
top of the carburettor intake. An oil- 
fume extractor pipe connects the air 
cleaner with the valve rocker cover, an 
item now widely employed. Mounted 





Large heated riser, induction system and 
downdraught carburettor 
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on the left-front of the engine is the 
AC mechanical fuel pump, which 
incorporates a glass-bowl petrol filter. 

A similar carburation system is used 
on the Karrier Gamecock, but here 
the engine is of the underfloor type, 
after the fashion of the Commer QX 
vehicle. Inclined in the chassis at an 
angle of about 66 deg, the engine lies 
over towards the left-hand side, a posi- 
tion which brings the induction and 
exhaust manifold on the underside. 
Here again the induction and exhaust 
manifolds are of the six-port type, the 
exhaust system being beneath the inlet, 
with a large thin-plate hot-spot 
between the two. Owing to the inclin- 
ation of the engine, a curved extension 
casting is attached to the riser to carry 
the downdraught Solex carburettor. 
The mixture must thus follow this 
curve before it strikes the hot-spot 
plate. A manifold drain tube is taken 
from the lowest point on the hot spot, 
where a small well is formed. In this 
case the AC mechanical fuel pump is 
located on the top of the engine. An 
oil-bath air cleaner is attached to the 
side of the chassis, and connected to 
the carburettor intake by a length of 
corrugated rubber hose. 

Morris Commercial, on their six- 
cylinder engine, changed about two 
years ago from a curved-end, four-port 
manifold to the present straight-rake 
pattern. This was exhibited on the 
engine fitted in the FVS-12/5 chassis. 
Complete with buffer ends, this induc- 
tion manifold is of the classic straight- 
rake design, having four inlet port 
branches which fall some 2in from 
gallery to cylinder head port orifice. 
Both manifolds are on the left side of 
the engine. While the cross-section of 
the main gallery is circular, that of the 
port branches changes from circular 
to square at the cylinder head ports; 
an alteration of shape possibly deter- 
mined more by considerations of 
production than of operation. The four- 
port exhaust manifold below also has 
rectangular port branches, which drop 
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AC combined fuel and vacuum 
pump on Bedford 


sharply to the exhaust gallery tract, 
from which the off-take to the down 
pipe is located centrally, below the 
carburettor. For the length of induc- 
tion tract the size of the contact hot- 
spot is small and, as is usual with this 
type of mixture heating, is achieved by 
bolting the two manifolds together 
below the short riser. A drain tube is 
taken from the floor of the manifold at 
the centre. Following Morris Commer- 
cial practice, the carburettor employed 
is a Solex of the downdraught type, 
with an oil-bath air cleaner fitted over 
its intake. A crankcase breather pipe 
of rubber hose leads from the rocker 
cover to the connection between the 
carburettor and the air cleaner. 

Dodge retain the three-port induc- 
tion system on the engine of the 6-ton 
vehicle exhibited, and although the 
scheme appears to have been designed 
to incorporate the American pattern of 
thermostatically controlled hot-spot 
valve, it was not fitted to this parti- 
cular model. Both induction and 
exhaust manifolds are of cast iron and 
are located on the right side of the 





Only Dry Dise Units Exhibited 


exclusively standard practice. It is 

new used on the new Dennis 
vehicles, the products of a firm that, 
in the past, had been almost unique in 
employing a clutch faced with cotton 
fabric and: lubricated from the engine. 
The Thornycroft Antar continues to 
use a double-disc 18 in Borg and Beck 
clutch to take the torque of no less than 
728 Ib-ft of its eight-cylinde: Meteorite 
engine. Compressed-air servo assist- 
ance is provided for the actuation. 

A single-disc 18 in clutch is used on 
the Scammell “Constructor,” which 
has a six-cylinder Rolls-Royce diesel 
engine giving a torque of 500 lb-ft at 
1,200 r.p.m. Clutches of about 16in 
diameter are considered adequate for 
the rest of the large vehicles shown. 


Te dry-disc clutch has become 


CLUTCHES 


Some firms, especially those asso- 
ciated with public-service vehicles, use 
clutches of their own design and 
manufacture. The Leyland Tiger Cub, 
for example, has a 16} in clutch with 
rather wide continuous facings broken 
up by shallow radial grooves. The 
centre is carried by Layrub bushes 
housed in a ring sliding on splines of 
very large diameter cut on a hub keyed 
to the gearbox input shaft. 

Withdrawal is effected by four levers 
engaging radiused faces on four hard- 
ened pads secured to the pressure plate 
by setscrews and having four alterna- 
tive positions of assembly to accommo- 
date lining wear. The hardened 
withdrawal ring is spring-clipped to 
the inner ends of the levers, and the 
deep-groove, journal type, withdrawai 


engine. An excellent feature of this 
design is the rise of the gallery tract on 
either side of the exhaust-jacketed riser 
‘T-junction, an item which goes far 
towards the elimination of excessive 
quantities of liquid fuel being passed 
into the engine cylinders during start- 
ing in really cold weather. These two 
galleries rise and turn downwards to 
the cylinder ports, while the centre 
port branch rises directly to the 
cylinder block. Each induction port 
branch feeds siamesed inlet valve ports. 

In previous years a carburettor of 
American manufacture has been em- 
ployed, but in this instance a British- 
made Solex carburettor is fitted. In 
common with all American engines, a 
mechanical pump supplies fuel to the 
carburettor, the pump being situated 
on the right-hand front of the engine 
crankcase. As it is placed below the 
exhaust manifold, and subject to 
radiated heat, a sheet-metal heat shield 
is placed between the pump and the 
manifold. Fitting directly to the air 
intake of the carburettor is an oil-bath 
type of air cleaner. 

The AC concern produce a combin- 
ation mechanical fuel pump and 
vacuum booster pump for use with 
suction-operated windscreen wipers. 
One of these units was exhibited in 
partly sectioned form on the sectioned 
model of the Bedford 6-cylinder 
engine. In construction the fuel pump- 
ing portion of the unit is very similar 
to the conventional AC fuel pump. 
Arranged within the body of the 
assembly but underneath the fuel 
pumping unit is an almost identical 
pumping assembly, the diaphragm of 
which is operated off the same lever 
that works the fuel unit. This, however, 
is a suction pump, the object of which 
is to boost the engine suction when the 
engine is pulling with the throttle wide 
open and the depression in the engine 
manifold is small. Under such condi- 
tions, the pump boosts the depression 
to about 10-5in Hg, and_ ensures 
satisfactory wiper operation. 


ball-bearing is enclosed in a split hous- 
ing with two oil seals. The forward 
face of the housing is faced with fric- 
tion material which is not in contact 
with the withdrawal ring when the 
clutch is fully disengaged, so that the 
ball bearing is at rest during most of 
the life of the vehicle. 

Conrection to the clutch pedal is by 
rodwork attached to a cross-lever 
having grease - lubricated gudgeons 
working in bosses in a sleeve carrying 
the withdrawal ball-bearing and sliding 
on an extension nose on the input shaft 
bearing cover. 

Leyland fit no clutch stop. This 
practice differs from that of some bus 
builders who use small disc stops. It 
should be observed that while the 
Tiger Cub has a simple, dog-clutch, 
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Borg and Beck A.S. clutch 


constant-mesh gearbox, the Titan bu 
chassis using the same clutch has 
synchromesh gearbox, with which 
clutch stop would be supertiuous 

The Foden clutch has the withdrawal 
ball-bearing carried by a sleeve, slid 
ably keyed to a nose on the clutch 
cover plate. Thus the bearing 
running continuously, the non-rotating 
housing being pulled rearwards by the 
cross-shaft levers and carrying a fabric 
faced friction ring engaging a disc 
keyed to the gearbox input shaft. TI 
three withdrawal levers are carried b 
spigots flanged and bolted to the pres- 
sure plate and machined to 
short bushes pressed into the clutch 
cover plate. The pressure plate is thu 
more accurately guided than is some 
times the case. 

Foden standardize the Don-Flex 
clutch disc which, it will be remem- 
bered, has two separate steel discs. TI 
discs each carry one facing, and are 
slightly sprung apart to give a cushion 
ing effect. Another, and in our view 
important, feature is the fitting of cork 
plugs to the facings. Whether because 
these plugs absorb abrasive material or 
because slight’ charring provides 
carbon lubricant, this clutch disc 
appears to give quite phenomenal life 





slide in 
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normal bus operation. There are 
tances of discs having run 500,000 
miles before requiring renewal. 
\nother instance of care taken in the 
guiding of the pressure plate occurs 
in the new 12in and 131n strap-type 
Borg and Beck clutches. In these the 
pressure plate is attached to the cover 
pressing by four tangentially arranged 
spring steel strip, firmly secured 
it their ends. Axial movement of the 
pressure plate 1s accommodated by the 
lection of the straps. Absence of any 
iding friction results in smoother and 
more consistent engagement, eliminates 
squeaking noises and ensures. the 
running concentricity of the pressure 
ite during the life of the vehicle. It 
to be heped that the firm will intro- 
uce the principle on their pleasure- 
clutches, on which the refinement 
provides will be still more 
ppreciated. 
One might have expected that the 
nderfloor engine, now becoming so 
pular, would call for hydraulic clutch 
While the new Dennis 
Lockheed clutch control 
nd, incidentally, Lockheed hydraulic 
peration of the accelerator connec- 
ys, all other makers except A.C.V. 
ppear to be satisfied with rod work. 
While all engines are now rubber- 
ounted and are permitted to oscillate 
through considerable angles, it was 
ticeable that great care is always 
taken to give firm end-location, gener- 
lly by long, rubber-bushed radius- 
rods Under these circumstances, 
which are largely conditioned by the 





peration. 
have 
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demands of the change-speed rodwork, 


traight rod or tube gives consistent 
lutch engagement and costs less than 
ydraulic cylinders and tubing. 

On those bus chassis using the 
yn gearbox, the fluid flywheel is 
tandard. The new Daimler fluid fly- 
wheel has an oval vortex space, instead 

the circular one formerly used. The 
nnular guide ring has also been elim- 
Slip is thereby much reduced, 
being less than 2 per cent at ordinary 
peeds, although the drag on the “tick- 
ver” has actually been reduced. 

Ihere appear to be a few users who 
re prepared to sacrifice a little of the 
moothness of pick-up given by the 
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Dennis Lancet hydraulic clutch control 


fluid flywheel in favour of total elimin- 
ation of slip when driving. To meet 
these demands the Daimler Company, 
in conjunction with the Self-Changing 
Gear Company, has developed a centri- 
fugal clutch that, while running abso- 
lutely freely on the tick-over, gives a 
solid drive at engine speeds above 
700 r.p.m. 

Six segmental shoes, faced with fric- 
tion material, are carried on hardened 
pins sliding radially in a shoe-carrier 
unit which is bolted to the engine fly- 
wheel. Two garter springs are fitted in 
annular grooves in the shoes and deter- 
mine the speed at which engagement 
commences. The friction drum 
assembly is attached to a hub running 
on ball-bearings in the shoe carrier. 

Between these _ ball-bearings is 
arranged a roller free-wheel clutch 
giving at all times an overrun drive 
from the transmission to the engine, 
which is thus always available as a 
brake. The engine can also be started, 
if required, by towing the vehicle. 

The friction drum is so arranged that 
it can be withdrawn to the rear with- 
out disconnecting the coupling shaft, 
thus exposing the shoes which can be 
removed for re-lining without dis- 
mantling any further parts. 





Gearbox and hydraulic clutch contro 


Dennis Stork 


Leyland Tiger Cub gearbox and clutch operation 
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F outstanding novelty in means 
of providing variation of ratio 
between engine and road wheels 
this year’s Show, in comparison with 
that of two years ago, had nothing to 
offer, if remarks are confined to mech- 
anisms fitted to chassis. At the previous 
Show the Dennis Dominant chassis 
was shown with the highly original 
Hobbs transmission, but this year the 
Dominant has been discontinued and 
all Dennis mode!s have orthodox gear- 
boxes. 
The only real novelty this year, 
shown as a component unit in the 
Gallery, was the six-speed, electrically 


Gearbox and control on Karrier Gamecock 


operated, constant-mesh gearbox of 
Zahnradfabrik, Friedrichshaven. 
‘Though not yet in service in this 
country, it has been in production on 
the Continent for some time. 

Extensive development work is being 
carried on by Hobbs Transmission 
Ltd. and the weaknesses existing in 
the Dennis application have now, it is 
claimed, been eradicated. It is under- 
stood that a fully automatic version of 
this transmission is also undergoing 
development. 

It will be recollected that the Hobbs 
system includes a layshaft-type epi- 
cyclic gear having three wheels on each 
layshaft, one planet carrier only, three 
sun wheels, but no annuli. This 
remarkably simple assembly is under 
the control of three brakes and two 
clutches, all of the disc type, operated 
by oil pressure behind synthetic rubber 
diaphragms and working under lubri- 
cated conditions. Both the clutches are 
in the flywheel and are partly under 
the control of centrifugally operated 
valves, giving automatic engagement in 
the manner of centrifugal clutches. 

Four speeds and one reverse are 
obtained, top gear being direct and 
provided by engaging both ciutches 
at once with all brakes free. Reasonably 
spaced ratios can be provided without 
difficulty and the whole scheme appears 
to be of considerable promise. 

The Media gearbox shown by the 
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GEARBOXES 


Some New Units Exhibited but Few Design Innovations 


Zahnradfabrik Friedrichshaven A.-G. 
is of very great interest and it is hoped 
to describe it fully in a later issue. It 
provides six forward speeds, all of 
which are engaged by multiple steel- 
disc clutches running in oil mist. A 
direct drive is normally provided on 
top gear and the box has two layshafts, 
one arranged above and the other 
below the driving shaft. Engagement of 
the clutches is by sliding muffs which 
over-ride rollers on the ends of bell- 
crank levers, these levers bearing on 
pre-compressed springs in the ,clutch 
hubs. When the muff over-rides the 
rollers, the bell-crank levers are locked 


and the _ pre-compressed springs 
obviate the need for any means of 
adjustment. Wear of the discs is stated 
to be very slight and the 1 mm travel 
allowed by the springs suffices for 
many thousands of miles operation. 
The muffs are struck by forks slid- 
able on horizontal shafts and carrying 
levers at their ends with rollers engag- 
ing grooves in a cam drum. This drum 


Transposing gearbox on Thornycroft Nubian 
chassis 


is rotated by a reversible electric motor 
under the control of a lever switch on 
the steering column. Electric signal 
lamps indicate which speed is engaged 
and the driver merely moves the lever 
forward to change up and rearwardly 
to change down, the electric motor 
moving the cam drum through one step 
at a time only. 

A clutch on the engine is also essen- 
tial, but is not used in making a normal 
change to a higher or lower gear. It 
would, however, be disengaged when 
bringing the vehicle to rest, since the 
gears cannot be “ skipped,” as the cam 
drum necessitates passing from top 


Gearbox control on Atkinson underfloor chassis 


through the gears step-by-step to first 
speed to get to neutral. For conveni- 
ence, it is customary on buses to 
arrange neutral between third and 
second speeds. 

The gearbox could quite easily be 
made fully automatic. Development 
work to that end is being undertaken, 
but the makers are not offering this 
arrangement. This would seem to be a 
wise policy at present. Evidence is 
accumulating that an automatic step- 
by-step transmission, while a gocd 
servant under straightforward condi- 
tions, such as accelerating from rest on 
a straight, level road with no traffic 
checks, can be a bad master when con- 
ditions become more complicated. It 
lacks the capacity to anticipate impend- 
ing conditions or circumstances and 
yet often changes gear, especially in an 
upward direction, when such a change 
is highly undesirable and even 
dangerous. 

The box shown is capable of trans- 
mitting 130h.p. at 2,000r.p.m., gives 
direct drive on top gear and a reduc- 
tion of 8-3:1 on first speed. Its weight 
with an aluminium casing is 551 Ib. 

While it must be admitted that taxa- 
tion overshadows the fuel economy 
aspect in this country, it would seem 
reasonable to assume that real fuel 
costs will steadily increase all over the 
world. In England, fuel economy 
dominates the design of passenger 

H 
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Gear box and transposing gear on Unipower chassis Z.F. Media electrically controlled gearbox 


vehicles. A whole range of new light trifling loss due to a fluid flywheel scarcely received the credit they 
weight bus chassis was exhibited at ppears to be objected to in some _ deserve. 

Earls Court, the principal claim of the iarters. It is difficult to build up an While it has secured no new 
respective makers being reduced fuel export business in countries having adherents, the Wilson gearbox con- 
consumption resulting from weight w fuel ccsis if home operators will tinues to be fitted by A.E.C., Crossley, 
saving. not buy the product also. Guy and Daimler. The first three use 


For use in this country, at any rate, If reduction of driver fatigue is the compressed air to operate the gear 


anything in the form of the torque deciding factor, the preselective Wilson pedal, but Daimler fit Lockheed 


converter transmission would seem 1 box with servo-assisted gear pedal, hydraulic servo mechanism for this 

be ruled out on account of the ffers an excellent compromise, and purpose. As mentioned in the notes on 

definitely inferior fuel economy asso- one for which those responsible for its clutches, Daimler are prepared to 

ciated with it; even the relatively jevelopment and production have supply a centrifugal clutch instead of 
the fluid flywheel to those customers 
who prefer it. 

There were but few new gearboxes 
in the Show and they did not reveal 
any definite trend in design. While 
most have baulked synchromesh on all 
but the lowest gear, there were some 
new “crash” boxes without even dog 
clutch engagement, except for top gear, 
of course. An example of this is the 
plain and simple box on the new 
Dennis Stork small, single-deck bus 
chassis. 

Dennis practice is interesting in 
respect of the larger vehicles. Most of 
these use the firm’s own gearbox, in 
which a normal four-speed “ crash ” 
box is preceded by an integral overdrive 
of the Maybach type. To some vehicles 
an Eaton two-speed rear axle is fitted, 
and in such cases the gearbox ratios 
are medified throughout so that top 

David Brown five-speed gearbox gear is direct and the Maybach mech- 
anism gives a small reduction. 

David Brown showed a new five- 
speed box in which the layshaft is dis- 
posed to the right of the mainshaft and 
in the same horizontal plane. The four 
higher gears have baulked synchro- 
mesh, top gear is an overdrive, and a 
gear-wheel pump gives lubrication to 
the bushes of the idling whee!s. 

At the last Show, Foden had an 
epicyclic two-speed auxiliary gearbox 
Ihis has now been modified to provide 
both an overdrive of 0-77:1 and an 
underdrive of 3-36:1. The output shaft 
cf the four-speed gearbox, which has 
constant-mesh second and third-speed 
wheels, carries a sun pinion meshing 
with three small planet pinions engag- 
ing an annulus bolted to the casing. 
Each planet has keyed to it a second 
planet of larger diameter meshing with 
a smaller sun wheel running on roller 
bearings on the end of the output 


Thornycroft A shaft. Supported by a spigot bearing on 
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this is the final drive shaft and to it is 
slidably splined a_ bell-shaped muff 
with dog teeth both externally and 
internally. 

In mid-position the internal teeth 
engage teeth on the gearbox output 
shaft, giving direct drive. When thrust 
forward, the internal teeth engage the 
smaller sun wheel, giving overdrive. In 
the rearmost position the external teeth 
on the bell engage internal teeth on a 
sleeve integral with the planet carrier 
and the train operates as a simple epi- 
cyclic to give the 3-36:1 underdrive. 

The fork which strikes the’ sliding 
bell-clutch is connected to its striking 
rod by opposed compression springs 
of moderate strength. It is thus pos- 
sible to pre-select a ratio in the 
auxiliary box, which commences the 
change as soon as the engine clutch 
is released. It is suggested that pre- 
selection should be combined with a 
change in the gearbox, the auxiliary 
box dogs engaging while the main box 
is momentarily in neutral. 

Some modifications have been made 
in the three sizes of two-speed rear 
axles offered by the Eaton Co. For 
chassis not fitted with vacuum 
exhausters or equivalent, an electric 
ratio-change mechanism is now offered. 
This consists of a reversing eiectric 
motor which preloads the clutch strik- 
ing fork springs in the desired direc- 
tion. It is controlled by a push-pull 
knob clipped to the change-speed lever. 
A magnetic ratio-change mechanism is 
wired into the circuit and fitted to the 
speedometer cable to correct the turns 
of the cable when changing ratio. 

The release by the Government of 
certain military vehicles for the export 
market is responsible for several new- 
comers to Earls Court. Among these 
the Austin Champ, a refined form of 
Jeep, is unique in having a five- 
speed gearbex with synchromesh on all 
five speeds. Reverse is arranged in the 
transfer box associated with the four- 
wheel drive, which also gives an 
auxiliary low ratio when the front- 
wheel drive is engaged. 

Of interest is the gearbox used on 
the big Scammell Constructor. 
Designed over twenty years ago to 
transmit about 80 h.p., it is now, with- 
out any modification except for cutting 


Wilson gearbox on A.E.C. Regal chassis 
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Main and transfer’ gearboxes on Thornycroft SAR chassis 


pinion with rounded 
bottoms, working satisfactorily in a 
vehicle weighing about 30 tons and 
powered by a Rolls-Royce six-cylinder 
diesel giving 500 lb-ft torque. Consider- 
ing that the box has only 5 in centres 
and gives six speeds, with an overall 
bracket of about 10 to 1, with only 
four pairs of wheels, the loads on the 
teeth must be considerable. Several 
features account for its stamina. There 
are intermediate bearings to both 
shafts, all gears are of high nickel- 
chrome steel, hardened and ground, 
and the gearbox has pump lubrication 
with a magnetic filter to remove any 
steel particles from circulation. 

Surprise has been expressed by some 
at the very wide range of ratios neces- 
sary in such vehicles as the Thorny- 
croft. Antar, which has 250h.p. 
available and yet needs a four-speed 
gearbox, followed by a_ three-speed 
auxiliary box. Even the Scammell Con- 
structor with 160h.p. to deal with 
much lighter loads, needs a two-ratio 
transposing box giving an_ overall 
bracket of about 20 to 1. The answer 
lies in the high speeds at which these 
large vehicles are now expected to run, 
30 miles an hour being a commonplace, 
while at the other end of the scale they 
are expected to give tractive efforts 
nearly equal to their laden weight. 

In reviewing the gearboxes on the 


the low-gear 


many underfloor-engined chassis to be 
seen at the Show, a remarkable differ- 
ence of opinion was noted on the 
mechanism required to couple the 
change-speed lever to the gearbox. 
Some vehicles, which are understood 
to be completely satisfactory in service, 
make the connection by one long 
slender sliding and rotating tube with- 
out any universal joints whatever. At 
the other end of the scale, some makers 
employ large diameter tubes with as 
many as four quite elaborate universal 
joints and several guide bearings pro- 
tected by rubber telescopic boots. ‘The 
problem is not a simple one. Not only 
have engine oscillations to be taken 
care of, but a considerable amount of 
angular distortion of the frame, of 
which the mechanism sometimes spans 
nearly half the overall length. ‘Though 
complication at each end would be 
introduced, it may be queried whether 
better results would not be obtained 
by using two very light sliding tubes, 
one for striking and the other for selec- 
tion of the gears. Since neither of the 
tubes would have to act as a rotating 
shaft, they could be quite small in 
diameter and only heavy enough in 
gauge to prevent buckling by compres- 
sion. The mass to be moved when 
striking a gear would be vastly less 
and the arrangement would be totally 
unaffected by frame distortion. 


Gear box control on Sentinel six-wheeler chassis 





INCE most of the vehicles at this 
Gis Earls Court Show were 

practically identical in axle equip- 
ment with those exhibited two years 
ago, attention was, perforce, mainly 
devoted to the few exceptions. The 
general impression received was one 
of stability of design, especially in the 
lighter classes. 

It can safely be said that for loads 
up to five or six tons the worm gear 
is virtually extinct. While its place 
has been taken by the hypoid, the 
spiral bevel is not only continued by 
many who formerly employed it, but 
is also to be found in some new 
designs. One manufacturer, in intro- 
ducing a new range of hypoid axles, 
finds it desirable to offer spiral bevels 
as an alternative. Lubrication troubles 
experienced by some customers are 
possibly the cause of this diversity, but 
it is also probable that the spiral bevel 
gives a slightly higher efficiency than 
the hypoid. 

The spiral bevel is not to be 
despised where operating conditions do 
not call for exceptional shock-load 
strength of the pinion. On a roughly 
handled tipping lorry, for example, 
statistics have shown definitely a 
longer life can be expected for the 
hypoid. Where shock loading is less 
severe, however, and especially if the 
use of additional double-reduction 
gearing permits a large pinion and a 
moderate ratio, the spiral bevel con- 
tinues to be used. 

Among those retaining spiral bevels 
may be mentioned Ford and Morris 
Commercial, while the new Dennis 
Lancet has spiral bevels as the first 
stage in its epicyclic double-reduction 
back axle. 

The worm gear is the most popular 
on goods vehicles of large capacity; 
partly, no doubt, because it lends itself 
so readily to double-axle drive. For 
maximum - capacity four - wheelers 


Morris Commercial back axle 
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REAR AXLES 
New Spiral Bevel Designs Despite Advance of Hypoid Types 


ver, hypoid axles are now avail- 
ible for 8 tons load on the tyres. 
Increasing attention is now being 
given to the reduction in weight of 
single-deck bus chassis, which are not, 
is formerly, modifications of double- 
deck chassis with an excessive factor 
of safety. In the process, hypoid axles 
are being fitted to chassis which 
formerly would have had worm-drives. 
The Leyland Tiger Cub single-deck 
bus chassis continues the firm’s practice 


howe\ 


Metalastik double-cone coupling on 
Scammell 


in the fitting of an Eaton two-speed 
hypoid axle while the new Atkinson 
44-seater bus chassis has a Kirkstall 
hypoid axle. 

It was of interest to observe that the 
majority of the bus specialists, includ- 
ing A.E.C. and their associates 
Maudslay and Crossley, together with 
Daimler, continue to use underslung 
worm gears of 8 in centres on all their 
passenger chassis. Guy do the same, 
with the exception of the medium-sized 
Otter chassis, which has a Gardner 
4LK engine and an Eaton two-speed 
hypoid axle. 

Worm-geared axles show no change 
in what is now established practice: 
all employ stamped steel axle casings 

Kirkstall manufacture, with worm 
housings of light alloy on the buses 
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and steel or malleable iron on goods 
vehicles. Third differentials are gener- 
ally used on double-drive axles for 
English road conditions, but not so 
often when export machines are con- 
cerned. The bogie arrangement 
employing four semi-elliptic springs 
with their adjacent inner ends linked 
by short balance beams is common on 
goods vehicles. It was noted that one 
maker supplies as an alternative a 
Kirkstall centre-pivoted bogie which 
does not give the severe load trans- 
ference under heavy driving and 
braking torques which is a detrimental 
feature of the first scheme. 

Constructional details of bevel axles 
continue to show considerable variety. 
In the mounting of bevel pinions, 
however, the straddle bearing arrange- 
ment is almost standard, the difficulty 
of interference between the inner bear- 
ing and the differential box being 
sometimes overcome by offsetting the 
latter, as on the range of Kirkstall 
hypoid axles. 

The rigidity of support of the 
differential box bearings varies enor- 
mously according to the type of casing 
used. Some firms appear to be quite 
satisfied with relatively flexible 
plummer blocks upstanding from the 
flange of an axle nose assembly fitted 
to a pressed steel banjo. Others, while 
sull using this general form, improve 
it immensely by machining spigot pads 
on the bearing caps which § are 
supported by the machined bore of 
the banjo. The 7-ton Commer axle is 
an example of this arrangement; 
resistance to shock loads is additionally 
provided by a shim-adjusted thrust pad 
backing up the crown wheel. 

Sull better, in our opinion, is the 
system in which the differential-box 
bearing housings are half buried in a 
stamped steel axle casing (Kirkstall) or 
a malleable-iron member (Bedford, 
Salisbury). End thrust on the races is 


Double-reduction axle on Dennis Lancet 
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Scammell epicyclic back axle 


taken by a full bearing on a spot-facing 
in the case and not by the housing 
caps. 

The new Dennis Lancet underfloor- 
engined bus chassis has a true epicyclic 
back axle. Here a spiral-bevel assembly, 
with a large and lightly-loaded pinion, 
is mounted in a casing split on the 
vertical centre-line and secured by an 
exceptional number of bolts. Axle 
arms integral with this casing carry the 
wheel hubs in full-floating fashion and 
the small, fast-running differential 
shafts pass into sun wheels meshing 


with planet pinions carried by the hub 
caps and, in turn, meshing with annuli 
splined to the axle arms. 

An overall reduction of about 6:1 is 
normal, and of this the bevel gearing 
provides only a very small proportion, 
the epicyclic gears giving an advantage 


of nearly 4:1. 

Proportions and loading of the bevels 
and epicyclics are such as would seem 
to guarantee an exceedingly long life 
under the most arduous conditions of 
bus operation, which are frequently far 
more severe than those obtaining in 
goods service with its infrequent stops. 

The Dennis being an underfloor- 
engined chassis with the inevitable 
high frame level, the small diameter 
of the bevel casing is no particular 
advantage in respect of bump clearance 
from the floor level, but the system 
has clear advantages on a double- 
decker, where the provision of a direct- 
drive crown wheel of adequate size 
might call for an awkward protrusion 
in the gangway. 

It will be remembered that Kirkstall 
have, for some time, been offering an 
internal-geared, double-reduction axle. 
In this the differential shafts enter sun 
wheels driving planets carried by 
members keyed to the axle arms, these 
planets meshing with annuli attached 
to the hubs. The arrangement is 
slightly simpler in that the annulus 
forms part of the enclosure, whereas 
in the Dennis arrangement the hub 
assembly forms an additional member 
embracing the stationery annulus. 

Nevertheless, the Dennis arrange- 
ment has the advantage of being a true 
epicyclic gear, effecting a reduction of, 
say, 4:1 with a given set of gears, 
whereas the Kirkstall scheme with the 
same gears, will give only 3:1, with 
the hubs running in the reverse 
direction to the differential shafts. 

On the Kirkstall stand this reduction 


gearing was shown as applied to a 
front-wheel drive axle. Because of the 
relatively low torque transmitted by 
the differential shafts it has been 
possible to fit a double set of 
Mechanics universal joints within the 
jaws of the axle end. These give 
constant velocity and can, it is stated, 
be arranged to allow nearly 40 deg of 
lock; an advantage compared with the 
Rzeppa joints fitted to some front- 
wheel drive installations, which permit 
30 deg only. 

Though only a few firms are con- 
cerned, a notable effort has been made 
in recent years to produce excep- 
tionally powerful equipment for use 
on oilfield and constructional work 
abroad. The large wheel diameters 
and enormous hub-torques required 
make an epicyclic final reduction a 
practical necessity. 

Readers may remember how the 
problem was dealt with on the Kirkstall 
bogie used on the Thornycroft Antar. 
A compounded pair of epicyclics gave 
a reduction of about 3:1, whilst also 
taking over, in highly ingenious fashion, 
the duties of the differential. The 
initial drive came from a large worm 
gear, which gave most of the reduction. 
This assembly was all contained in a 
central casing divided at various points 
in the vertical plane. When offering 
this axle for use on other vehicles 
operating abroad the objection was 
raised that dismantling in the field 
would be difficult and require much 
lifting tackle. 

The manufacturers have, therefore, 
developed a new axle which must, it is 


thought, rank as the largest driving 
axle ever designed. Capable of accept- 
ing tyre loads of 25 tons and over, the 
axle comprises a cast steel pot centre, 
into which is dropped a very large 
worm-geared differential assembly. 
Forged axle arms are attached to the 
pot, carrying the hubs on taper roller 
bearings. Outside the arms come 
enormous planet carrier forgings, hav- 
ing noses splined to the inside of the 
ends of the axle arms; the planet 
pinions mesh with annuli attached to 
the hubs. The reduction gears, which 
are about 20in diameter, give a 
mechanical advantage of some 4:1. 

To the customer, the great advan- 
tage of this design is that the worm 
gear and the internal reduction gears 
can be withdrawn while the vehicle 
is standing on its wheels. 

The six-wheel drive Scammell Con- 
structor is an interesting example of 
the use of epicyclic axle gearing. Each 
of its three axles have the same 
mechanism which, though it was 
designed and first produced some 
twenty years ego, has been found 
capable of dealing with the heavier 
loads imposed to-day. 

A cylindrical centre casing contains 
a spiral bevel differential with a 
moderate reduction and a quite large 
bevel pinion. The differential box is 
carried on large ball-bearings housed 
in diaphragms spigoted into the ends 
of the casing and secured to it by studs 
which also attach ring stampings form- 
ing the annuli of the epicyclics. These 
are about 11 in pitch diameter and give 
a reduction of about 5:1. The planet 
carriers are supported by ball-bearings 
housed in the inner ends of the axle 
trumpets and drive the fully-floating 
hubs by shafts having involute splines. 
Originally designed for loads of 8 tons, 
each rear axle is now taking 12 tons 
on twin 12-00 x 24 tyres. 

The bogie arrangement reminds one 
of the German Bussing six-wheeler. To 
the back of the six-speed gearbox is 
bolted a two-speed transposing box 
having a forward output for the front 
wheel drive and two rearward outputs, 
one for each back axle. 

Spicer-jointed propeller shafts take 
the drive to the axles, each of which 
has a massive radius and torque stay 


Moss Gear 7-ton hypoid axle 








comprising two opposed and converg- 
ing pressings clamped between the 
annulus stampings and the trumpet 
flanges. A ball joint is fitted to eaci 
stay and takes driving thrust and 
torque reaction, side loads being taken 
by ball-jointed Panhard rods. 

The propeller shaft joints are 
equally disposed on each side of the 
torque balls so that angular velocity 
remains constant in spite of the 
enormous articulation provided. Load 
is carried on inverted _half-elliptic 
springs having sliding slippers with 
ball sockets at each end; the springs 
therefore take vertical loads only and 
are not subject to twisting or side load 

The front axle has an identical epi- 
cyclic axle, with torque stay. Load is 
taken by an inverted  cross-spring 
pivoted to the frame cross-member and 
attached to the axle at one end to give 
lateral location. Tracta joints are fitted 
in spherical enclosures and about 
35 deg of lock is available. 

The large amount of development 
work now. being’ undertaken by 
engineers, forestry officers and the like 
in this country and abroad, has empha- 
sized the need for small personnel 
carriers capable of carrying a few men 
and tools over rough country with ease 
The Land-Rover, of course, is well- 
known in this respect as a fine advance 
on the American Jeep. It might be 
argued that the Land-Rover is some- 
what too refined, with its expensive 
but wonderfully stiff box-section 
frame, compared with the channel 
pressing which is the basis of the 
American vehicle. The Land-Rover is 
particularly well provided with power 
take-off and auxiliary equipment. The 
front and rear axles are driven from a 
transposing box alongside the gearbox 
and the engagement of low ratio auto- 
matically couples the front wheel drive 
also. The hand-operated transmission 
brake is on the shaft of the transposing 
box, while the end of the gearbox out- 
put shaft is available to be coupled 
by a clutch to a triple-belt pulley for 
driving a welding dynamo or similar 
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Rear bogie of Scammell Constructor 


quipment mounted on the chassis. 
Power can also be transmitted from 
this point by universal shaft to a power 
t off at the back of the chassis, 
h can be arranged to give belt 
to agricultural machinery or to 

1 small bollard winch. A similar 
ird winch can also be provided to 
on the front cross-member where 
in be driven from the nose of the 
rankshaft. The Land-Rover _ has 
rdinary leaf springs and rigid axles. 
With the fulfilment of several Army 
ntracts the Government have 

1 for export the Austin Champ 
four-wheel drive personnel 

rrier. This, which is powered by a 
lified Austin A90 engine, is of 
similar proportions to the Land-Rover 
has an even more elaborate speci- 

A five-speed gearbox with 
nchromesh on all gears drives by 
versally jointed shaft to a transfer 
ittached to form one unit with the 

ixle bevel-driven differential. 
From this transposing box a shaft runs 
forward again to an identical bevel 
irive for the front wheels. All wheels 
independently sprung by wishbone 


Tl 


ition 


Kirkstall internal-geared double-reduction 25-ton axle 


and torsion bars. Both front and rear 
wheels are driven through Tracta con- 
stant velocity joints. A lever is pro- 
vided to bring the front wheel drive 
into action and provide reverse on all 
speeds also. 

One of the features of the suspension 
is that the rubber bumpers are speci- 
fically designed to give a progressive 
assistance to the springing and are noi 
intended merely as emergency stops. 
Compared with the original American 
Jeep the Austin vehicle is, of course, 
exceedingly complicated but, for mili- 
tary purposes at least, the independent 
suspension would appear to be justified, 
as the vehicle can be driven faster over 
rough ground than an ordinary Jeep 
and with very much less fatigue to the 
driver. Whether all this complication ts 
justified for a vehicle which in civilian 
use will surely be driven with more 
moderation, is a matter for argument. 

Another vehicle of interest to the 
forestry official is the Latil four-whee! 
drive tractor which has, of course, been 
in production for a long time. This is 
1 four-wheeled machine, with a wheel- 
base of 7ft 35in and two identical 
I.-beam steering axles mounted on 
leaf springs. Each hub has an external 
spur reduction gear coupled by a 
universally jointed propeller shaft to 
differential boxes on the chassis. The 
outer universal joint of each shaft 
comes inevitably almost exactly over 
the king pin of the axle and no con- 
stant velocity action can, therefore, be 
provided. While possibly to some 
extent detrimental in that wheel slip 
may sometimes be initiated by varia- 
tions of driving torque, this is by no 
means so serious as might be thought. 
Normally the vehicle is steered by the 
front wheels only, but the driver can 
by a simple operation, couple all four 
wheels for steering. Under these con- 
ditions a turning circle of about 15 ft 
radius can be achieved’ without 
putting a big lock on any of the wheels. 
The machine is normally equipped 
with a 68 h.p. Meadows diesel and with 
12-00 x 24 tyres. It is probably one of 
the most popular machines for forestry 
work in this country. 
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FRONT AXLES AND STEERING 


Steering Linkages Arranged to Suit Forward-control Chassis Layout 


r [ reversed Elliott-type of front 
axle was used exclusively and 
showed little variation in detail 

design, the principal differences lying in 

the king-pin bearing arrangements. 

Some of the larger vehicles have a taper 

roller bearing at the top end acting 

both as the journal and to take the 
dead load. Smaller vehicles, of course, 
often have plain bushes with plain 


Slave lever on A.E.C. Regal steering 


thrust washers to take the load. The 
Leyland Tiger Cub has plain bushes 
top and bottom with the load taken by 
a hardened button under the bottom 
bearing. For lubrication a large grease 
chamber is provided on top which, 
when charged by a gun, builds up an 
air cushion which slowly feeds the 
grease to the bearings. 

Steering connections are commonly 
of proprietary manufacture though 
some firms, Atkinson and Dennis for 
example, make their own _ joints. 
Generally these consist of forgings split 
and clamped with a screw thread on 
the rod and containing two cup dies 
loaded by an axial compression spring. 

One of the preblems that hes arisen 
in steering gear layout of recent years 
is that of connecting a steering box, 
mounted well forward on the over- 
hanging frame of an underfloor- 
engined chassis, to the front wheel 
without the drag link fouling the tyre 
on full lock. The problem is compli- 
cated by the fact that the rod is in 
some cases so long that it is undesirable 
to give it even a slight set as it might 
buckle under compression load. On 
the Daimler chassis a radical method is 
adopted, the steering box being con- 
nected to a bell crank lever in the 
middle of the axle beam, its other lever 
being connected by a short rod to an 


arm on the left-hand steering swivel 
the opposite swivel being turned by the 
usual track rod. 

The A.E.C. Regal chassis has a slave 
lever hanging close to the front spring 
and coupled to the steering swivel by 
a short red, below which is a second 
ball pin taking another rod forward to 
the steering box. On the Dennis 
Lancet chassis the width of the frame 


is such that this scheme would not be 
adequate to give the required clearance. 
The slave lever is therefore turned 
the other way round and the two rods, 
which happen to come in line in a 
vertical plane, are ball-jointed to th 
slave lever on the inside. They run 
at a considerable dihedral angle to the 


steering box and _ steering swivel 
respectively, so as to give the maximum 
possible clearance in the space avail 
able. Care must be taken in such a 
layout that the slave lever bearing ts 
long enough to accommodate the 
lateral load set up by the steering 
forces, especially when the wheel 1s 
on full lock and the lateral angle of the 
rear drag link is quite considerable. 


Kirkstall internal-reduction front-wheel drive 


The Land-Rover chassis posed prob 
lems in connection with its steering, 
as the steering box is so close to the 
front axle that a normal drag link 
would be too short to function satis 
factorily under the severe angulat 
movements of the axle occurring on 
rough ground. A short link from the 





Scammell front-wheel drive 





steering box is, therefore, taken to a 
lever on a vertical spindle on whose 
lower end a second lever at right angles 
is connected by a cross drag link to 
the steering swivel on the opposite side 
of the vehicle. 

Steering connections on the big 





Hydraulic steering gear on Daimler bus 
chassis 


Scammell front-wheel drive machines 
also presented difficulties on account 
of the exceptional articulation allowed 
to the front axle. The steering box, 
which is fairly close to the axle, ts 
connected by a rearwardly extending 
drag link to a slave lever from a lower 
point on which a second long drag 
link reaches forward and somewhat 
diagonally to the arm on the steering 
swivel. The rear end of this drag link 
is approximately in line with and fairly 
close to the ball joint of the torque 
stay which locates the front axle. It 
will be seen, therefore, that when the 
axle oscillates about its central pivot 
the steering error induced is reasonably 
small, so there is not much foreshorten 
ing of the long drag link. 

The Scammell, incidentally, is pro- 
vided with Clayton Dewandre com 


Leaf Springs Unchallenged. 


HE semi-elliptic leaf spring is 

still the established standard, 

exceptions being found only on 
those lighter vehicles which are evolved 
around a modified pleasure car chassis. 
One other exception is the Austin 
Champ which has wishbone and 
torsion - bar suspension ail round 
This is a highly developed form 
of Jeep, designed for military 
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pressed-air steering, the operating 
cylinder coming behind the slave lever 
to which it is, of course, connected. On 
this vehicle a large twin-cylinder air 
compressor is fitted. This is a desirable 
feature since on rough ground, when 
the road wheels are being violently 
fi about, the consumption of a 
compressed-air steering gear can be 
distinctly high. One of the reasons for 

is, of course, the elasticity of air 

the fact that when the operating 

nder is in mid-stroke, a consider- 
a amount of air has to be introduced 
to either end to build up an appre- 
ciable resistance to a shock. 

rhe Associated Equipment Company 
many years ago took out a very 
interesting patent for reducing the 
consumption of compressed air for 
steering The control valve was 
arranged so that in its neutral position 
it did not exhaust either erd of the 
cylinder to atmosphere but merely 
coupled the two ends together. Thus 
the air that had been introduced to one 
end of the cylinder was, when neut- 
ralizing, shared with the other end 
instead of being entirely wasted, so that 
1 certain amount of pressure was avail- 
ble at either end to undertake the next 
control movement, exhaust only taking 
place when movement in one direction 
or the other had already been 
determined. 

Several of the Daimler bus chassis 
included Lockheed hydraulic - servo 
steering in their specification. This 
mechanism is operated by fluid under 
pressure from an accumulator and has 

differential piston integral with the 
nut of the screw-type manual gear, the 
ton being connected to the steering 
cross shaft by a short link pin-jointed 
© an arm on it. The difference 
between the Lockheed system and all 
others is that there is no neutral posi- 
tion in the true sense of the word, 
ssure being always maintained on 
the small diameter of the differential 
piston. The static position results 
from the closing of the outlet from the 
large piston. The gear is then locked 
in position and cannot, for example, 
give any self-recovery, as can happen 
in other types of steering gear where 
neutral position corresponds to a free 
connection to the supply tank of both 
ends of the operating cylinder. Since 
the Lockheed control is effected by 


I 


SUSPENSION 


ind now released for export. 
Though it is understood that deve- 
opment work on independent front 
ispension for buses is in hand in some 
quarters, no such suspension was to be 
mind at Earls Court. 
In leaf springing, a notable increase 
observed in the use of “ progres- 
sive’ or two-rate springs. The high 
and low unladen weights of 


speeds 
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lifting a ball valve off its seat instead 
of by travel of the piston over ports, 
control is relatively more precise and 
definite. 

On the Clayton Dewandre stand 
were two examples of hydraulic steer- 
ing. In one, that used on the Thorny- 


Clayton Dewandre compressed-air steering 
servo 


croft Antar, a gear wheel pump 
circulates oil which a floating piston 
valve diverts to either of two single- 
acting operating cylinders facing one 
another and coupled to a slave lever 
standing between them, this lever being 
connected by a drag link to one steer- 
ing swivel of the axle. The manual 
steering box is connected by a similar 
drag link to the other swivel. 

Also exhibited was a_ hydraulic 
steering gear of the Vickers type in 
which the operating cylinder is incor- 
porated with the drag link and the 
control valve is actually worked by the 
ball pin on the manual steering drop 
arm. Where space allows it to be 
fitted, this arrangement is very 
straightforward and simple and has the 
advantage of requiring no modification 
whatever to the manual steering box. 


Increase in Progressive Rating Types 


modern medium - capacity vehicles 
make this especially desirable. The 
fitting of springs with a big deflection 
over the whole range is clearly impos- 
sible on account of stability and wheel 
arch clearance considerations. The 7- 
ton Bedford has two-stage progressive 
front springs and three-stage springs 
at the rear, but two-stage rear springs 
only are more common practice. 
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The suspension of urban buses is 
becoming more difficult of solution 
with the reduction of chassis weight 
resulting from the development of 
special chassis for single-deck vehicles. 
Increased overall defiection is ruled out 
on account of the variations in step 
height which result. With the increas- 
ing use of overhanging front-entrance 
bodies the front suspension comes into 
the picture as well as the rear. Another 
factor which should influence designers 
is the increasing average age of the 
population of this country. A great 
number of old people find real diffi- 
culty with steep steps and high plat- 
forms, and the time taken to load or 
discharge a number of septuagenarians 
is beginning to have repercussions on 
scheduled journey times. 

In this connection, one single-deck 
bus was noted with a light-load floor 
level of over three feet, needing very 
high steps with narrow treads. Such an 
arrangement is positively dangerous 
for some of the elderly folk who form 
such a large proportion of the pas- 
sengers in country districts. In such 
areas matters are, of course, made 
much worse by the fact that the bus 
may discharge either on to a pavement 
or on to the lower road surface. There 
would seem to be some case for con- 
necting the last step to the adjacent 
axle so that its height from the road 
does not vary so much; the body 
design, it is assumed, would be such 
that passengers could not ride on the 
step and complain of being unsprung. 


Thornycroft Antar back axle attached direct to the frame 


An interesting example of two-rate 
springing is to be found on_ the 
Scammell Mechanical Horse. In_ this 
vehicle the overall deflection of the 
rear springs of the tractor is sharply 
conditioned by the necessity of provid- 
ing adequate ground clearance under 
the semi-trailer jockey wheel when 
coupling up. 

The rear axle of the new Scammell 
forms a unit with the engine and gear- 
box and acts as torque and radius rod. 
This has permitted the use of a few 
very flexible leaves for the top part of 
the semi-elliptic springs, since they 
take no driving or braking forces. 
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When running light the suspension is 
reasonably flexible, while the coupling 
problem is solved by the very fact that 
the top springs are so flexible that they 
can easily be compressed by the 
steeply-sloped engaging ends of the 
coupling ramps. 

It is very doubtful if any purpose 
is served by fitting springs to some 
of the enormous earth-moving vehicles, 
and it was noticed with approval that 
Thornycroft has had the courage to 
bolt the back axle of the four-wheeled 
Antar directly to the frame. The 
brackets cast on the axle casing span a 
considerable length of the frame and 
are each attached by four huge bolts, 
with very stiff helical springs under 
their nuts. There is sound reason for 
this, since the vehicle has a normal 
front axle on two fairly stiff springs 
so that any cross twisting of the frame 
would cause severe local strains if the 
back axle, which may be considered as 
a crossmember of enormous stiffness, 
were rigidly attached. 

In the case of a machine such as the 
Scammell six-wheel Constructor, on 
which all cross-twisting strains are 
dealt with by the pivoting of the front 
axle and the articulation of the rear 
bogie, the obviously enormously stiff 
rear bogie springs could, it would seem, 
be replaced by rigid beams without ill- 
effect. 

Spring attachment details remain 
largely unaltered. For heavy vehicles 
and buses the Harris-type rubber 
shackle bush is clearly unsuited, but 


it was somewhat surprising to find that 
the bonded and pre-loaded rubber 
spring bush developed by Metalastik 
in conjunction with Leyland Motors 
had not gained more ground. In fact, 
a retrogression appeared to have taken 
place, since all the Leyland vehicles 
examined on their stand had grease- 
lubricated spring joints 
According to the 
operational conditions of the vehicle, 
spring pin lubrication varies from 
individual nipples to grouped nipples 
and, in the last resort, to positive oil 
lubrication. For this, Clayton- 
Dewandre can now offer their mech- 


price-level and 


anical lubricator to deal with as many 
as 72 points from one unit if desired. 
Practically all makers of bus chassis 
offer mechanical lubrication. ‘The con- 
siderable cost involved is, in our 
opinion, fully justified in a fleet of 
intensively-operated vehicles. 

No marked trend towards grooved 
spring leaves as a means of reducing 
weight was observed, but shot-peening 
of the tension side of all leaves is now 
accepted practice. 

Telescopic shock absorbers, usually 
of Newton manufacture on bus chassis, 
are rapidly becoming general practice. 
Evidence of this ts provided by one 
large maker of both telescopic and 
piston-and-lever absorbers. Having 
made prototypes of an improved piston 
absorber, it has now been decided not 
to proceed with its manufacture. 

The A.C.V. group continues the 
fitting of its patented stabilizer to the 
rear axle of bus chassis. This, it may 
be remembered, consists of a fairly 
stiff cross-torsion tube linked by levers 
to the axle arms. A fair amount of 
rubber-cushioned backlash is arranged 
in one of the connecting links, so that 
the distinctly stiff stabilizing action 
does not come into play for moderate 
swav angles. 

Though net to be seen on any chassis 
at the Show, we understand that 
extensive development work is being 
done in the application of the Meta- 
lastik toggle link rear axle suspension 
to bus work. The Bramber Engineering 
Co. showed their rubber independent 


Front wheel drive and suspension on Austin Champ 


suspension for trailing wheels. In this 
arrangement the wheel hubs are carried 
by arms attached to cross-spindles 
housed in bonded rubber, which acts 
both as a bearing and as a torsional 
spring using rubber in shear. 
Silentbloc are continuing the deve 
lopment, for various purposes includ- 
ing vehicle suspension, of a somewhat 
similar arrangement, except that the 
rubber takes the form of round rods 
compressed by the movement of a 
square spindle in a square housing. 
The system has the advantage of giving 
any desired variable rate with consider- 
able stiffening to take end shock load: 





Little Change. 


HILE the _internal-expanding 
shoe brake is the accepted 
standard on all types of com- 


mercial vehicle, considerable develop- 
ment work is being done on disc 
brakes by both the large proprietary 
brake manufacturers. Working in one 
instance under patents held by the 


Girling disc transmission hanc-brake 


Dunlop Rubber Company, the general 
principle lies in the gripping of an 
exposed disc between quite small 
opposed pads of lining material, 
applied in one case by duplicated 
opposed cylinders and in the other by 
one set of, say, three adjacent cylinders 
housed in a calliper member which can 
slide laterally on steady pins to bring 
the opposed facing into contact. 

It would appear that the small 
amount of lining material in operation, 
embracing as it does only a small seg- 
ment of the disc, gives much longer 
life than would be expected. For one 


Bendix-Westinghouse diaphragm cylinder 
Leyland Tiger Cub 


ct 


I 


ins 


I 


widely 
elivery 


efhicient. 


generally 
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but Dise Brakes Under Development 


since expansion fade is entirely 
ent and elastic distortion of the 
members is confined to the mas- 
ribbed calliper housing, it is 
sible to work with very high mech- 
advantages, and thus use lining 
terial of a relatively low friction 
This characteristic 
associated with greatly 


1S 


educed wear. 


spite of the small area of the 

pads, the temperatures of both 

ind lining are lower than might 

expected owing to the direct air 

oling given by the almost complete 
posure of the disc surfaces. 

the meantime Girling are offering 

hanically-operated disc brake for 

the transmission as a_ hand- 

only. Provided always that the 

| or hypoid bevels of the rear axle 

I stand the = occasionally 

loading set up, there would 

pear to be much in favour of the 

transmission brake. Being entirely 

of self-servo action it should 

rate without appreciable shudder or 


severe 


id 


‘ grab.” Located, as Girling suggest, on 


ap 


c 


t 


nose of the axle, the propeller 
fts are not involved in the braking 
ins. The absence of thermal and 
chanical distortion of the brake 
coupled with the high surface 
makes the hand-brake excep- 

lly easy to apply and, especially, 
id and release when restarting on 
i] 
\ highly desirable immediate applic- 
would seem to be on stop-start 
livery vans, particularly where, as in 
rica, the driver adopts a standing 
ition which makes it awkward to 
ply much force to a_hand-brake 
er. No claim is made to prophetic 
in fact, a disc type trans- 
hand-brake, under the pro- 


ignt as, 


ission 


rietary name of Truestop, is already 


used on the specialized retail 
vehicles in the United States. 
The hand-brake problem which, on 


slack adjuster on 
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a bus operating and restarting on hills 
is a serious one, can be largely dealt 
with on the standard Girling 2 L.S. 
rear-wheel brake by fitting two sets of 
bell-crank levers in the shoes. Thus 
2 L.S. action in both forward and rear- 
ward directions is obtained and a con- 
siderable reduction in the hand-brake 


Bendix-Westinghouse worm-geared slack 


adjuster 


effort necessary to stop the vehicle 
from running back when restarting on 
a hill. 

No modifications have been made in 
either Girling or Lockheed whee! 
brakes since last Show, though Girling 
now offer a wider range of heavy 
brakes, with lining widths up to 6} in 
and aluminium alloy = shoes _ inter- 
changeably arranged for mechanical, 
hydraulic or camshaft operation, with 
2L.S. action forward, and rearward 
also if desired. 

It is interesting 
though — standardized 


that 
or 


observe 
Lockheed 


to 


Brake compensator on 
Hands trailer axle 
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Pedal air-brake valve with emergency stop 
buffer on Leyland Tiger Cub 


Girling wheel brakes are used by 
nearly all makers of vehicles up to say 
6 tons capacity and also on the light 
bus chassis built by the newer firms, 
those who may be called the old- 
established bus specialists, A.C.V., 


Daimler, Dennis, Guy and Leyland, all 


fit camshaft-operated, non-servo brakes 
to their larger models. 

The new Dennis Lancet rear axle 
has cam brakes with upstanding levers 
actuated by Lockheed cylinders. The 
hand-brake is connected to a_ large 
tubular cross shaft carried by the cam 
spindles and picking up each lever 
through setscrews to equalize the 
adjustment. 

The Leyland Tiger Cub has snail 
cams giving mathematically uniform 
application and permitting consider- 
able camshaft rotation and correspond- 
ingly increased mechanical advantage. 
Rollers are fitted to the shoe tips to 
reduce friction. Operation is by 


Clayton Dewandre direct-acting brake cylinders 
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Bendix - Westinghouse diaphragm 
cylinders, adjustment being by worm 
and wheel within each camshaft lever. 

A feature of the Bendix-Westing- 
house equipment, made by Clayton- 
Dewandre, is the use of diaphragms for 
air brake control valve and for wheel 
cylinders. The cylinders are made 
much more compact and neat by the 
substitution of a  U-section clip 
embracing the tapered flanges of the 
cylinder halves for the large flanges 
and ring of bolts formerly used. 

The pedal-operated control valve 
gives application proportional to foot 
pressure, through the reaction of the 
valve diaphragm, but Leyland has 
added a preloaded spring stop which 
contacts the pedal lever at about two- 
thirds full brake application. It thus 
becomes harder for the driver to brake 
fiercely, while allowing very easy oper- 
ation up to normal retardations. 

Where automatic adjustment of bus 
cam-operated brakes is used the most 
common form is perhaps the original 
R. & P. adjuster. This has flat-headed 
tappets sliding in the shoe tps to 
adjust for wear, take-up being by 
internal screws coupled by flexible 
shafts passing through cross holes 
drilled in the cams and rotated by 
finely-toothed ratchets with staggered 
pawls worked by the motion of one 
shoe tip. This mechanism is somewhat 
sensitive to the heat of the shoe, and 
also involves some frictional loss by 
the rubbing of the cam nose across the 
flat-ended tappet. 

On the Daimler Lightweight bus 
chassis the R. & P. Strut adjuster is 
used. The same screw mechanism is 
employed to extend inclined struts, 
knife-edge jointed to seatings on the 
shoe tps and to hardened grooves 
milled in the cams. A coarser ratchet, 
operated by the movement of the cam- 
shaft instead of the shoe tips, gives 
more consistent adjustment. The mech- 
anism is more or less insulated from 
the heat of the shoe mass and is also 
notably more efficient by the substitu- 
tion of knife-edges for the rubbing 
friction of the cams. 

The employment of servo-assistance 


Air-brake cylinder on A.E.C. front axle 


for brakes, Wilson gear pedal, door 
operation and even steering makes 
demands with which a vacuum system 
can no longer cope, even with a large 
exhauster, as necessary on all diesel 
engines. Vacuum brake operation is 
now almost confined to chassis with 
petrol engines used for goods transport. 

Though only Daimler use the power 
steering associated with the system, 
many firms now fit the Lockheed 
hydraulic servo with an accumulator. 
This takes the form of a rubber bag 
enclosed in a steel cylinder and air 
inflated to some S00 lb per sq in, this 
taking the place of the sliding piston 
formerly used. 

Where door-operating motors are 
used a separate accumulator cylinder is 
provided, not merely to give additional 
capacity but also to ensure by a special 
valve that the door motors do not draw 
on the fluid stored for the brakes, 
which are given first preference. 


Cable hand-brake and Lockheed cylinder on Atkinson axle 
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EKLECTRICAL EQUIPMENT 


Detail Changes in Design. 


ANY of the electrical com- 
ponents exhibited this year do 
not show any basic change in 


design from those on view two years 
ago, and this may be taken as an 
indication that performance has been 
satisfactory. Minor changes have been 
made in most cases and improvements 
introduced as the result of experience, 
so there is no suggestion of stagnation 
in design. More attention than ever 
has been given to service requirements, 
such as accessibility for adjustment and 
ease of replacement of complete units 
or sections with the object of reducing 
to a minimum the time lost through a 
vehicle being out of commission. 

The increasing complexity of many 
installations has emphasized the need 
for the greatest possible simplicity in 
wiring and the trend is towards the 
grouping of equipment where possible 
into units, which also gives a saving 
both in space and weight. 


Starters 


C.A.V. showed two sizes of axial 
starters, the U.6 and the B.S.5, having 
outside diameters of 6in and Sin 
respectively, both being designed for 
24-volt operation. They also showed 
the S.C.A. type non-axial model of 

$ in diameter, and the S 7, also a non- 
axial type, of 7 in diameter. 

Simms Motor Units showed their S 
type machines which are availabk 
with 5in or 6in diameter bodies. All 
these starters remain outwardly as 
before, though small detail modifica 
tions have been incorporated. With 
the exception of the S.C.A. machin« 
they are all designed to bring th 
pinion into engagement before the full 
torque can be developed. The method 
is different in the two makes and has 
been described previously in the case 
of the axial type. The S.C.A. type i: 
a small, simple machine fitted with an 
inertia-engaged pinion and is designed 
for use on the smaller petrol engines, 
since there is no provision for safe 
guarding against premature ejection o! 
the pinion. 

The S7 also has the inertia-engaged 
drive but incorporates an overload 
clutch similar in principle to that of 
the axial type. This starter is used, in 
conjunction with a separate two-stage, 
solenoid switch by means of which the 
pinion is brought into engagement 
before full voltage is applied to the 
motor. Premature ejection is prevented 
by an additional winding in the second 
Stage. 

An axial-type starter was also shown 
on the Scintilla stand. It is made in 
5 in and 6 in sizes and is a development 
of the older R.A. model which required 
a three-position starter switch and 
separate relay. In the present model 


the relay unit is replaced by a coil 


within the rear end cover and the 
three-position switch has given place 
simple press-button type, which 
has only to carry about two amperes 
main battery cable going directly 

to the starter. 
The operation is in two 
before. In the first stage a 


Stages as 
very low 


C.A.Vv. combined switchboard, type 205 
voltage is applied to the armature and 

small reversed shunt field winding is 
brought into circuit so that the pinion 
is pushed forward slowly rotating in a 
backward direction. When_ fully 
engaged a trip switch restores the 

rmal field and applies full voltage 
to the motor. 

In the case of large compression- 
ignition engines, the driving pinion is 
fully enmeshed before the full starting 


Euse of Servicing Receives Attention. 
} ehicle Heating Installations 


Improved 


torque is applied and the Simms S 
type or the C.A.V. axial type motors 
are used. 

The 6 in diameter model in each case 
is capable, when used with a 24-volt 
battery of adequate size, of supplying 
the requisite torque to start any normal 
engine. It is not unusual, however, for 
the voltage across the terminals of the 
motor to drop by 30 per cent or more 
under adverse conditions, so that it 
would appear that little gain could 
result from the installation of a second 
motor in parallel unless the charac- 
teristics of both battery and circuit can 
be modified to overcome the loss in 
voltage. In an extreme case, however, 
where two motors are necessary, a 
special switch is available by which the 
pinions of the two motors are engaged 
consecutively. Full voltage is applied 
to both motors simultaneously when 
the second pinion has become fully 
engaged. 


Dynamos 


The C.A.V. exhibit included four 
types; the G.7, the H.55, the G.S and 
the D45DN, the diameters being 7 in, 
54 in, 5in and 4} in respectively. The 
three larger sizes are ventilated, the 
G.7 having an enclosed fan while the 
H.55 and the G.5 have the fan incor- 
porated in the driving pulley. 

The G.7 is designed for cradle 
mounting, and the others for cradle or 
swing mounting as desired. The G.7 
has an output of 55 amperes at 24 volts 
with a cutting-in speed of 1,150 r.p.m 
The H.55 has an output of 25 amperes 
and the G.S, 15 amperes at 24 volts, 
though they can be supplied with 
12-volt windings if required. The 
D45DN is an enclosed model with an 
output of 10 amperes at 12 volts. 

The Simms Company showed five 
models with diameters of 4} in, 5 in, 
5}in, 6in and 7in respectively. All 
these machines are totally enclosed with 
the exception of the 6in model, which 
is ventilated. 


Scintilla 6 in alternating current generator and rectifier 
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The maximum output of the 4} in 
machine is 120 watts, the Sin, 288 
watts, the 6in, 648 watts, and 
the 7in, 1,400 watts. With the 
exception of the smallest size, which 
is a 12-volt machine, they all can 
be wound for 12 or 24 volts as 
required. 

Of particular interest were the new 
Scintilla dynamos. These were shown 
in three sizes, the outside diameters 
being approximately Sin (136mm), 
6 in (150 mm) and 7 in (178 mm). They 
are all three-phase alternating 
machines, the output in each case 
being rectified. The windings of the 
three phases are star connected and 
stationary, one end of each _ being 
brought out to a terminal on top of 
the stator and the other ends con- 
nected to the frame. The rotor carries 
a single winding, corresponding to the 
field winding of a direct current 
machine, the ends being connected by 
way of two slip rings and their bushes 
to terminals on the end cover. 

Metal rectifiers are used and the 
current from the three phases passes 
through one of these to the 
control unit. Combined current and 
voltage control is used and the two 
regulators and cut-out are mounted 
together on the same base under a 
pressed metal cover. All the dynamos, 
as will be seen from the illustration, 
are totally enclosed and designed to 
give their full output in each case at 
1,500 r.p.m. 

The Sin dynamo can be supplied 
for either 6-, 12-, or 24-volt circuits. 
The 6-volt machine has an output of 
400 watts (53 amperes at 7-5 volts), 
the 12-volt machine of 500 watts (36 


C.A.V. current voltage regulator 
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and the 24-volt 
20 amperes at 


at 14 volts) 
S00) watts 


amperes 
machine of 
28 volts). 

The largest machine, the 7 in model, 
is produced at present only with 12- 
volt windings and gives 1,000 watts 
(72 amperes at 14 volts). 

Although alternating current 
dynamos have given good service on 
motor cycles for some years, it is 
interesting to note the development of 
these larger units and also the com- 
paratively small size of the rectifiers 
employed. 

As the output of a dynamo _ is 
governed by the speed range through 
which it has to operate, considerable 
care is taken to obtain the best gear 
ratio with the engine and there is a 
preference for belt drive where pos- 
sible as it simplifies the choice of ratio, 
It is generally desirable to take advan- 
tage of the higher ampere-hour output 


Simms B.E. 14 switchboard 


obtainable with a high cutting-in 
speed, provided that the highest speed 
attained is below the maximum 
allowed for the particular dynamo. 


Switch boards and control units 

The C.A.V. exhibit included type 
189-7A which is a current voltage 
control board suitable for their G.7 
type dynamo. The type 202-1 is also 
a current voltage unit and suitable for 
use with the G.7 and H.55 dynamos. 
This board incorporates the N type 
regulator and the P type relay-operated 
cut-out. The 203-1 is a simpler unit 
for use with the G.5 dynamo and 
incorporates the C.L.R.T. type com- 
pensated voltage control regulator and 
the usual type of cut-out. 

Type 210 is a combined switch, fuse 





C.A.V. ‘‘P’* type relay cut-out 


and control unit designed to cover all 
the requirements of either double-deck 
buses and other large vehicles or 
trolley buses. There are five push-pull 
switches for lights, screen wiper and 
other equipment, and separate fuses 
for horn, direction indicators and 
similar accessories. 

The regulator and cut-out units are 
mounted on a detachable base to facili- 
tate maintenance, and types suitable 
for belt-driven dynamos or for trolley 
bus generators can be incorporated 
without any change in the basic design 
of the unit. The rest of the equipment 
supplied, as required, includes main 
battery isolating switch, main fuse, 
dynamo warning light, battery sockets 
for “slave ” starting or external boost, 
inertia-operated, mercury-type, stop 
lamp switch and sockets for a plug-in 
type ammeter and inspection lamp. 

The N type regulator fitted to the 
202 control board is basically a current- 
voltage type designed to replace 
eventually the present C type. It is 
smaller in dimensions and has been 
designed with a view to obtaining as 
simple a unit as possible for manu- 
facture. 

The frame and armatures are made 
from flat strip material and the two 
armatures and contacts are made in 
one sub-assembly which can_ be 
removed from the frame by undoing a 
single screw. 

The P type cut-out which is asso- 
ciated with the N type regulator and 
used in the 202 control board is a new 
design in which the functions of the 
cut-out are divided. It comprises a 


C.A.V. compensated voltage regulator 





Helecs controller and contactor unit 


relay having both current and voltags 
windings as on a normal cut-out and a 
solenoid operated main switch. 

The Simms exhibit included control 
unit type E.D.12, which is a totally 
enclosed unit specially designed for 
underfloor-engined chassis and for use 
with high-output dynamos. Particular 
care has been taken in the new design 
to simplify servicing and the complet 
sub-base carrying the regulator, relay 
contactor and main fuses can be 


replaced as a unit by undoing four 


and screwed terminal 
connections. Either current voltage ot 
compensated voltage control can be 
supplied as required and the conven 
tional type of cut-out has been replaced 
by a relay and contactor. By thi 
arrangement the relay contacts only 
have to carry the coil current fo! 
operating the contactor. 

Switch panel type B.E.14 is a very 
compact unit fitted with quick make 
and-break switches to control legal 
interior, destination lights, etc., and 
all switches are fitted with integral 
fuses. Progressive switching of legal 
lights is arranged and no switches can 
be operative until the start switch i 
in the “on” position. Indicator light 
are fitted for dynamo charge 
pressure (blue), and trafficators (green 
A stop switch is fitted which operate 


fixing screws 


red), oil 


Clayton Dewandre V.25/5 heater 
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the solenoid stop control in the fuel 
pump 
The compensated voltage control 
system is used and continues to give 
satisfaction on the smaller installations, 
though it has certain disadvantages 
which become apparent with increased 
The basic characteristic of the 
system is that the charging current 
falls steadily from the commencement 
of charging so that the full power of 
the generator is not made available to 
the battery during the time when it can 
receive it without harm to itself. With 
the combined current voltage control 
the battery is charged at a constant 
current which is the maximum that 
can be taken from the dynamo, if 
otherwise unloaded, until the voltage 
has risen to a definite value when the 
voltage regulator takes control and 
radually reduces the current to a 
trickle-charge rate. By the time the 
current control ceases to operate the 
battery has been charged to about 
per cent of its capacity, which 1s 
very much greater than would have 
been possible with the compensated 
voltage control. This fact is particularly 
important when the vehicle has to rely 
1 its battery for other purposes, such 
radio communications, when it may 
essential to bring the battery to a 
workable condition in the shortest 
ossible time. 
A very much closer control of 
dynamo output is possible with the 
mbined control, as will be seen from 
he two diagrams, and when manufac- 
turing tolerance is taken into account 
the latitude becomes important. In 
each case a tolerance of half a volt is 
imed in the initial setting of the 
voltage regulator. The  battery-on- 
irge characteristic 1s drawn to the 
me scale and it will be seen that in 
compensated voltage control system 
difference between the high and 
w values of current is about 
) amperes, whereas with the combined 
irrent voltage system the difference 
only about one ampere. The larger 
th installation the more — serious 
becomes this lack of control. On the 
ther hand, when the equipment 1s 
mall the curves all become steeper so 
that the difference is correspondingly 
and becomes ol secondary 
mportance. 
In addition to the need for precise 
ontrol of output on large machines, 
combined control limits the 
dynamo output and so reduces the 
danger from, say, a shorted cell, or 
horted circuit in the wiring and, in 
ct, obviates the need for a fuse in the 
dynamo circuit. 


Electric vehicles 

Three makes of electric vehicles only 
were on view this year, the N.C.B., 
the Helecs and the Electrojan. The 
N.C.B. exhibit consisted of the Com- 
muter l-ton and 30-cwt models, the 1- 
nd 2-ton Grocery type and the 25-cwt 
Percheron three-wheeler. B.T.H. fan- 
series motors of 10-6 or 12-6 
are fitted and also the B.T.H 
ot-operated controller and contactor 
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Smiths 4 kW heater unit 


unit, which have all been described 
previously. 

In the case of the new Percheron, 
the drive is taken to the rear axle as 
in the other models, but the battery 
is mounted as a single unit under the 
driver’s seat instead of in halves 
carried each in a cradle attached to the 
frame side members. The same control 
unit is used and is mounted on the 
right side of the vehicle with its back 
to the driver, so that the components 
are readily accessible from outside. 

Two Helecs chassis were shown, the 
10-cwt model known as the Tough 
Ten and the l-tonner known as the 
Intruder. The general design is similar 
in both cases. The main frame con- 
sists of two straight channel section 
members which carry on their outer 
faces the cradles for the halves of the 
battery. The motor is a_ ventilated, 
series machine with an internal fan at 
the rear end. The motor frame has two 
trunnions cast integral with it on 
opposite sides. These are mounted in 
bearings formed of elastic material 
and carried on the side members of a 
short sub-frame which also carries the 


Clayton Dewandre S.18 saloon heater 
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control unit and the driver’s seat. The 
front of the chassis is lowered to give 
quick access for the driver. 

The controller, which is foot-oper- 
ated, and the contactors are enclosed 
in one casing immediately in front of 
the motor and below the driver’s seat. 
The Helecs compensated, differential- 
link controller is interposed between 
the pedal and contacts. It has the effect 
of a spring and dashpot and so limits 


Clayton Dewandre Bé6 demister 


the rate of cutting out the main resist- 
ance when accelerating. 

The usual series-parallel control is 
not used in this design so that all 
intermediate stages are resistance con- 
trolled. The contactor gear consists 
of two double-pole and three single- 
pole magnetically operated contactors, 
giving four speeds and reverse. The 
double-pole contactors are fitted with 
automatic mechanical interlock. For- 
ward and reverse are selected by a 
small, push-button switch on_ the 
instrument panel, and _ illuminated 
indicator bulbs show red or green 
lights for reverse and forward gear. 
Thirty-six cell, heavy-traction batteries 
are used, giving a range of 20-35 miles 
in the case of the 10-cwt model with 
a 10- to 15-cwt payload. 


Heating and ventilating equipment 

Considerable progress has been 
made since the last Exhibition in both 
the design and installation of the units. 
Practically all passenger vehicles with 
the exception of local buses are now 
fitted with some form of heating equip- 
ment. In the smaller and simpler in- 
stallations re-circulating hot water 
heaters only are used and the air for 
ventilaton is unheated. In the more 
complete installations cold air, ducted 
from outside the vehicle, is taken to 
the heater units, of which there are at 
least two, and thence distributed 
through the vehicle as required either 
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by ducting or otherwise. 

A very complete range of equipment 
was shown by Smiths Motor Acces- 
sories and also by Clayton Dewandre, 
and many installations of these units 
were to be found on the complete 
vehicles exhibited. 

‘The Smith exhibit included a simple 
recirculating hot-water heater C.H.S. 
880 type with a nominal output of 
2:5 kW. It can be used for heating and 
demisting or both. The C.H.S. 1390 is 
a fresh-air, hot-water heating and ven- 
ulating unit of integral construction 
containing the fan and driving motor. 
This also has a nominal output of 
2-5 kW. 

The larger tresh-air, hot-water heat- 
ing and ventilating unit illustrated has 
a nominal output of 4kW and is par- 
ticularly suitable for large full-fronted 
coaches. It can be supplied in several 
forms suitable for heating or demisting 
or a combination of both. 

The largest hot-water heating and 
ventilating unit has a nominal output 
of 8kKW and has been | specially 
designed to facilitate mounting directly 
on to a longitudinal distribution duct, 
where this is used, and also to a fresh- 
air intake duct. 

The Clayton Dewandre — exhibit 
included many different models both 
of the recirculating and fresh-air types 
of hot-water heaters. The heating 
element is in all models composed of 
Ciayton-Still wire-wound tubing which 
is connected to the engine cooling 
system. 

The B6 combined unit is designed 
for demisting the front screen and two 
side windows of full-fronted vehicles. 
There are four outlet pipes for con- 
necting to nozzles at the base of the 
screen, the air being taken from out- 
side the vehicle. The output is about 
2kW. 

The V 25 heater unit can either be 
used in a recirculating installation with 
distributing ducts or as a fresh-air 
heater in which case it is usually 
mounted at the front of the vehicle, 
the air being brought to it by ducting 
from outside the body. The output at 
120deg F temperature difference is 
25,000 B.Th.U/hr or about 7 kW. The 
S18 model is a small combined heat- 
ing and demisting unit. Warm air is 
delivered through outlets at the front 
and sides. The two demister outlets 
are supplied from a volute casing con- 
taining a separate fan. The S12 unit 
is ,a recirculating type generally used 
as‘a supplementary heater and installed 
under a seat about half-way down the 
coach. The L.6A heating and ventilat- 
ing unit is suitable for single- or 
double-deck passenger vehicles and is 
designed for fitting into the canopy or 
under the floor and delivering to ducts. 
It has an output of about 20,000 
B.Th.U. or about 6kW. 

Many installations employing these 
Clayton-Dewandre units were to be 
seen on complete vehicles, for instance, 
the Windover coach on an A.E.C. 
chassis. In this installation a C.H.V. 
type unit is mounted centrally in front 
of the vehicle drawing its air by duct 


from outside the vehicle and discharg 
ing it along the floor of the gangway. 
A supplementary recirculating heatet 
of the V 12 type is located towards the 
rear of the coach for equalizing the 
heat distribution. In addition a B6 is 
used for demisting the front screen 
and two side windows. 

The continual demand for more heat 
from installations appears at last to 


Smiths combustion heater interior. It is 


installed horizontally 


have drawn attention to the fact that 
there is a limit to the amount of heat 
available and combustion heater units 
are now being manufactured which add 
heat either to the engine coolant or to 
the air for warming the vehicle. 

The new Smith combustion heater is 
a compact oil burning unit with an 
output of 50,000 B.Th.U/hr. It consists 
of a tubular body through which air is 
blown by a small fan and motor at the 
inlet end. Inside the body is a con- 
centric chamber in which the fuel is 
burned, heating the walls which in turn 
heat the air that passes through the 
unit. A fuel injection pump and fan 
driven by a motor in the combustion 
chamber sprays the fuel mixture which 
is ignited by a glow plug. The air for 
combustion is controlled by the fan 
and the size of ports. The operation 
of the heater is controlled by varying 
the speed of the two motors simul- 
taneously. 

The Swingfire heat unit shown by 
Clayton Dewandre operates on ; 
slightly different principle and has an 
output of 20,000 B.Th.U/hr. In this 
case the fuel is supplied at a slight 
pressure to the carburettor where it is 
mixed with the air required for com- 
bustion, which takes the form of firing 
impulses at the rate of about 80 pet 
second. This unit is installed in the 
engine cooling system so that no 
change is required in the rest of the 
installation due to its inclusion 
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Weight 


CLOSE examination of the 

exhibits at the Commercial 

Motor Show failed to disclose 
any prominent new trend or feature 
that might be expected to influence the 
design and construction of passenger- 
carrying vehicles produced in the next 
year or so. This should not be taken to 
indicate that the Show was devoid of 
interest, for coachbuilders have steadily 
progressed along the lines that were 
apparent in the bodywork exhibits 
shown in 1950. There has, of course, 
been no major modification in chassis 
design to influence the layout of body- 
work, but it is obvious that the utmost 
advantage has been taken of the oppor- 
tunities afforded by the under-flcor 
engine location. 

Perhaps one aspect of constructions] 
development predominated; the in- 
creasing attention that has been and is 
sull being devoted to the question of 
weight reduction, a very important con- 
sideration in these days of high oper 
ating costs when the maximum capacity 
must be used for passenger accomm 
dation and an equivalent saving in 
weight be made on the structure itself 

It is interesting to record that 
although some coachbuilders with war- 
time experience of aircraft production, 
or through association with aircraft 
manufacturing firms, have developed 
bodies showing a substantial weight 
saving by adopting aluminium alloys 
for body frame and panelling, others 
have obtained commendable results by 
making better use of well-tried all-stee! 
principles. Undoubtedly, still further 
progress could be made if operators 
would reconcile themselves to stressed 
outer panels, which with the stressed 
inner panels at present used would 


Chassisless construction is used for th 


hich has 
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Reduction through Improved Design 


Saunders-Roe ‘‘Saro 


a further reduction in the sub- 

of main structural members. 
Of these new lightweignt vemcles, 
excellent example was that shown 
Saunders-Roe (Anglesey) Ltd., who 
devoted considerable care to the 
ction of the most suitable alu- 
ium alloy for the several individual 
rposes which confront the body 
mer. In this work they have 
ived considerable assistance from an 
ciated aircraft division. The body 
been developed forms a 
interesting study. For some time 
Saunders-Roe have produced a 
body bearing the trade 
of “Rivaloy,” and the latest 
sion, which embodies several detail 


ghtweight Harrington ccach 
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" singie-deck, lightweight coach 


improvements, is known as the “Saro.” 

A body of the new type giving seat- 
ing accommodation for 44 passengers 
was shown on a Leyland “Tiger Cub” 
chassis, this, of course, being a single- 
decker vehicle, but a 55-seater double- 
decker exhibited on a Guy “Arab” 
chassis follows the same construction 
principles. Some idea of the valuable 
contribution that the Saunders-Roe 
method of construction makes towards 
combating the steadily rising operating 
costs can be estimated when it is men- 
tioned that the body weight of the 44- 
seater bus is 35} cwt, and the unladen 
weight of the complete velicle 
Stons 12 cwt. 

In the case of the Guy double-decker, 
a weight saving of over 18 cwt has been 
achieved. It should be noted that the 
weight figures for both vehicles have 
been obtained without in any way 
restricting interior or exterior equip- 
ment. For example, the double-decker 
is intended for service in Birmingham 
and it has the same equipment as the 
vehicles now: in service in that city. 

In the manufacture of the Saro body, 
fully jigged and tooled production 
methods are used. This permits a high 
rate of output and ensures exact inter- 
changeability of components, one of 
the essential features of this system 
being the building-up of the body shell 
from a number of units. This principle 
has the great advantage that accidental 
damage can be rectified with a mini- 
mum of delay, and the rigid control of 
dimensions due to jig production 
guarantees that replacement parts 
drawn from stock can be assembled in 
the appropriate places without 
difficulty. 

This unit method of construction is 
of great benefit in the case of a vehicle 
intended for service overseas, and 
when prepared for shipment it is 
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A striking Duple coach on a Daimler chassis 


arranged in unit knock down form. For 
example, when complete ships are 
chartered, as was recently the case, to 
carry buses to Havana, U.K.D. bodies 
were packed in chassis and stowed 
between decks, where owing’ to 
restricted head room it would have 
been impossible to arrange the stowage 
of finished vehicles. This method of 
packing gives a 30 per cent saving in 
freightage costs. The actual work of 
erection is quite straightforward, for 
units are virtually complete with equip- 
ment installed. For example, lamps and 
hand-poles. are fitted to the roof unit, 
and the side units are complete with 
their windows already glazed. 

In the construction of the single- 
deck body, eight main units complete 
the body shell, the side framework con- 
sisting of H-section pillars which at 
their upper ends are attached to a con- 
tinuous channel that forms the cant 
member. At their lower ends the pillars 
are connected to a very substantial crib 
or sill member. Wherever possible this 
member is continuous, cross bearers 
being connected to it, not necessarily in 
line with the pillars, but arranged to 
suit the chassis layout. When the 
chassis is provided with outrigger 
brackets from the frame, these are 
utilized instead of the body cross 
bearers, and are then connected to the 
crib rail without reference to pillar 
stations. 

For the bottom frame members, and 
also for the main structural members 
of the body, extruded aluminium alloy 
in B.S. specification H.E.10.W.P. is 
used. It has a high endurance limit, 
over 50 per cent of the ultimate stress, 
and therefore compares favourably 
with the higher grade steels in this 
respect. Its anti-corrosive properties 
are good and it is free from the inter- 
crystalline corrosion that can occur in 
the high strength aluminium alloys 
containing a high proportion of copper. 

The end pillars of the side units are 
of channel section and form the means 
of attaching the front and rear end 


main units. Interior panels are in alu- 
minium alloy sheet and in common 
with the exterior panels and other sheet 
sections, are in B.S.1470.N.S.4, a non- 
heat-treated work hardening aluminium 
containing good strength with work- 
ability, and having high anti-corrosive 
properties. These interior panels are 
solid riveted, having their top edges 
folded to form waist rails, similar folds 
along the bottom edges producing 
integral rails to facilitate the attach- 
ment of the exterior panels. To give 
added rigidity, the interior panels are 
dished, and the attachment of the seat 
rail angle is made to coincide with a 
felt-backed anti-drum rail which fills 
the space between the inner and outer 
panels. A further anti-drum rail is 
arranged midway between the seat rail 
and the waist rail. 

The main exterior panels are in bay 
lengths and are lapped at pillar 
stations, the panels being attached with 
plugged Chobert rivets. Below the crib 
rail on both sides of the body, hinged 
valance doors are provided to give 
access to chassis components. In the 


construction of these valance doors, 
both interior and exterior panels are 
used, the doors extending for the full 
kength between the wheel arches. When 
in the open position, they are held up 
by self-locking struts. At the front end 
and also behind the rear wheel arches, 
skirt panels are riveted to pressed alu- 
minium alloy extensions of the pillars. 
A_ wide polished aluminium alloy 
rubbing strake is fitted right round the 
body and serves the useful purpose of 
giving access to the bolts connecting 
the cross bearers to the crib rail. 

In the construction of the roof unit, 
the roof sticks are of Z-section, with 
pressed corner diaphragms, and are 
attached to full length channel section 
side members by angle cleats. Full 
length cant plates are riveted to the 
roof side members and to diaghragms, 
thus providing a deep beam above 
window and door apertures. Two inter- 
costal longitudinal members are also 
included in the roof structure. The 18 
gauge exterior panelling is attached by 
solid rivets, but in the region of the 
cant plates, a heavier gauge panel is 
used. 

For the roof interior panel, 20 gauge 
light alloy sheet is employed, and this 
in common with the exterior panels, is 
attached by plugged Chobert rivets. 
In actual fact the cant rail is built up 
fram two channel section members, one 
of which constitutes the side member 
of the roof structure, whilst the other 
is the upper member of the side frame. 
The two when united form a very 
substantial H-section member running 
the full length of the body. 

Contoured angle - section corner 
pillars form the basis of the front end 
construction, with vertical diaphragms 
and waist member folded from sheet. 
For the transverse crib rail, folded 
sheet aluminium alloy is used, and the 
windscreen pan which is of recessed 
type, is also formed from. similar 
material, as are the side window pans. 
These side window pans have the 
glasses slightly set back to ensure that 
the rubber glazing is flush with the 
outside of the body. 





The interesting Mann Egerton half-deck body 





In addition to the several cross 
bearers, the floor unit contains secon- 
dary members, which are channel 
sections formed from folded aluminium 
alloy sheet. Intercostal longitudinal 
members are arranged as floor supports 
and the flooring itself consists of half 
laminated timber and is levelled 
throughout except for a slightly ramped 
entrance gangway, which at the far end 
is sunk below the level of the main 
floor. All connections between the 
main units are effected by bolting, high 
tensile steel bolts being employed. 
Detachable window pans and other 
finishers give access to these bolts. 

The protective treatment of the alu- 
minium alloy used takes into account 
the natural tendency of the material & 
create a thin film of oxide deposit on 
its surface when exposed to the air, and 
this is supplemented by the Alocrome 
process, providing an inert hard phos- 
phate deposit on the alloy, this addi- 
tional protection providing an excellent 
key for subsequent paint finishes. All 
aluminium alloy components have their 
primary coats stoved on, and as a 
further safeguard, all metal surfaces 
are coated with barium chromate and 
are assembled wet. Below the waist line 
the whole structure between the panels 
is given a coat of Carbolastic paint, and 
the under surfaces of the floor are 
sprayed with aluminium paint. 

It is interesting to note that proto- 
types of the single- and double-deck 
bodies have been subjected to extended 
tests on the Belgian pavé section at the 
M.I.R.A. proving ground, and these 
tests did not reveal any structural 
weaknesses. 


Unitary construction 

Aluminium alloy is also used in the 
construction of an all-metal coach 
exhibited by Thomas Harrington Ltd., 
but in addition to its undoubted 
interest from a structural viewpoint, 
the fact that it is a chassisless vehicle 
developed by these well-known coach- 
builders makes it particularly interest- 
ing. Commer “ Avenger” units have 
been incorporated and this vehicle, 
which gives seating accommodation for 
35 passengers has an unladen weight of 
approximately 4 tons 18} cwt. The 
body shown is for the conveyance of 
air travellers between the termini and 
airports. It has accommodation for 
300 cu ft of luggage. This is not the 
standard seating and luggage arrange- 
ment, which provides accommodation 
for 41 passengers with luggage capacity 
of 200cu ft. 

In the construction of this body, the 
main strength lies in the deep beanis 
formed by the body sides between the 
floor and the waist. These beams are 
extended beyond the wheel arches, 
which are utilized as structural mem- 
bers. Where the continuity of the side 
is interrupted by door apertures, rein- 
forcement is added to the roof and 
underframe structures. The sides con- 
sist of 14 gauge stressed inner panels 
which are solid riveted to the pillars 
and longitudinal members. The waist 
rails, which are fitted between adjacent 
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irs, are constructed of 14 gauge 

eet, which is folded along its top edge 
to stiffen the inner panels, and forms 
i deep box section when the 18 gauge 
yuter panels are secured. It has been 
determined that the plane of the 
neutral axis of the body lies near to 
the waist rail and that stresses in the 
waist area are at a minimum compared 
with in the roof and under- 
frame. 

Folded 20 gauge stiffeners are fixed 
to the outer panels with Ardalite, a 
cold setting adhesive. With this integral 
method of construction it is necessary 
to devote particular care to the design 

pillars, and the bodybuilders have 


stresses 








Interior of the ingenious Mann Egerton 
half-deck coach 


endeavoured to provide pillars of suffi- 
it strength to withstand the addi- 
ial stresses encountered. 

he design of the underframe is 
unusual, for there are no continuous 
longitudinal members, the underframe 
consisting mainly of strong transverse 
beams placed at pillar stations. Short 
longitudinal beams _ are __ inserted 
between adjacent transverse members 
to carry the engine and suspension 
inits, and where convenient both 
transverse and longitudinal members 
xtend from the floor to the skirt to 
rm large underfloor lockers. 

For the main members of _ this 
Harrington body, 14 gauge sheet is 
fabricated to produce the desired 

ypes and is stiffened on all sides with 
extruded angle to form deep H-section 
The ends of the transverse 
beams are bolted to the pillars. To give 
stability to the underframe a 2 in deep 
corrugated section pressed from 18 
gauge sheet is used, this being further 
reinforced by plywood flooring 
ittached to the corrugations with 
Ardalite adhesive, thus forming an 
insulated floor. 
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The roof is a stressed unit accom- 
modating loads transferred through the 
pillars from the underframe. In its 
construction a 2in deep longitudinal 
centre rail of extruded channel extends 
for the length of the vehicle, and car- 
lines are formed from 18 gauge sheet 
into 2in deep channels. These carlines 
are assembled back to back and include 
18 gauge gussets to provide transverse 
stiffeners, serving also the purpose of 
carrying the parcel racks. The 18 gauge 
outer panel is the stressed member and 
is attached with plugged Chobert 
rivets; the inner panel is solder riveted. 

A notable feature in the design of 
this coach 1s the special arrangement 
of the entrances, which are centrally 
placed one on each side. The inten- 
tion 1s that either side door may be 
used to give maximum convenience at 
the airports. The body has a fairly high 
floor level which allows ample loading 
space beneath the seats, all of which 
are of forward facing type. Large 
glazed roof lights are in hinged frames 
and can therefore be used to create an 
extractor effect. Each of these roof 
lights is equipped with a roller blind. 

Examples of steel construction were 
to be seen on the stand occupied by 
Duple Motor Bodies Ltd. Their metal 
framed system in which formed steel 
pillars and bearers are used, was seen 
on a Leyland 41-passenger luxury 
coach intended for private hire or 
express work. In the Duple system the 
interior panels are of steel, riveted to 
the metal pillar flanges to form the 
stressed skin. No stress is taken by the 
exterior panels. This 4l-seater coach is 
well planned, having a_ spacious 
luggage locker at the rear, twin sun- 
shine panels in the roof and a further 
refinement in the installation of electric 
fans to improve ventilation. The 
entrance door is of the flush sliding 
type and the direction indicator is 
below the windscreen, transparent 
plastic glass panels being fitted in the 
canopy. 

A similar method of construction is 
used by Duple for a luxury coach 
intended for long distance travel, 
mounted on a Daimler Freeline chassis. 
In this coach, the roof quarter panels 
contain toughened glass windows to 
improve visibility, the roof being fixed. 
Fully adjustable individual reclining 
coach seats are arranged for 30 
passengers and a spacious luggage com- 
partment is provided at the rear. There 
is a toilet compartment with a Vickers- 
Armstrong 501 aircraft toilet unit, and 
a wash basin having supply and waste 
water tanks. 

A buffet is fitted forward of the toilet 
compartment. It is equipped with sink, 
linen and china cabinets and a “ Stot” 
5-gallon water boiler. For the purpose 
of ventilation there is a front air intake 
which supplies fresh air to ducts at the 
sides of the roof, each seat being pro- 
vided with adjustable air intake vents. 
Extractors are fitted to the roof. Twin 
Smiths 8kW heater units with side 
ducts are fitted for heating the interior. 
To afford better vision through the 
glass roof panels the parcel racks are 
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positioned at the roof head rail. Twin 
beam reading lamps of a new pattern 
are attached to these parcel racks. They 
are designed to eliminate reflection in 
the driver’s screen during night driving. 

A 35-passenger Bedford coach shown 
by Duple is also metal framed with 
steel interior panels integral with the 
main structure. Since they do not 
perform any structural function, the 
exterior panels are of a more decorative 
nature. The front end of this body has 
been styled to provide additional visi- 
bility for the driver and passengers, and 
the rear seat floor is raised for extra 
comfort and improved vision for the 
rear passengers. A large rear baggage 
locker is incorporated and additional 
luggage space is provided in the side 
panels; interior racks are also fitted to 
the roof quarters. The interior equip- 
ment includes radio and _ speech 
amplification. In addition, a Clayton 
heater is mounted in the cab with a 
re-circulator in the main seating com- 
partment. The front windscreens and 
cab corner glasses are equipped with 
K.L. demisting apparatus and both 
front windscreens are adjustable. 

An unusual design of coach was 
exhibited by Mann Egerton and Co., 
Ltd., on a Foden rear engine chassis. 
This coach incorporates a_half-deck 
and has seating accommodation for 50 
passengers. The body is of composite 
construction, with steel transverse 
sections and a light alloy roof. The 
main entrance is at the front on the 
near side and consists of a door opening 
inwards. An emergency door is located 
at the rear on the offside, and a further 
emergency exit is provided in the roof 
which is fitted with a sunshine sliding 
panel. 

Special attention has been given to 
the question of ventilation. Eight intake 
and extractor ventilators are fitted to 
the roof and additional ventilator panels 


Conductor's seat at the rear entrance of 
the Park Royal single decker 
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All-metal airways coach by Park Royal on A.E.C. chassis 


are fitted at the top of the two-piece 
windscreens to provide extra interior 
ventilation when that is considered 
desirable. Deep windows provide 
excellent visibility for the occupants of 
each compartment and are also 
equipped with wide, sliding ventilation 
panels. 

The seating arrangement is 
ingenious, with access to all seats, both 
upper and lower, from one central 
gangway. There are 26 upper seats 
which have individual floors at about 
18 in above the central gangway. These 
floors are cut away to give foot room 
when entering. The lower 24 seats have 
individual floors arranged on top of the 
normal bottom frame, and two steps 
from the central gangway lead down to 
each floor. 

From the front near side door, con- 
venient steps lead up to the main 
central gangway, which also serves as 
an air duct for carrying fresh air from 
the front of the vehicle to the heater 
unit at the rear. Heated air is then 
ducted along each side of the central 
gangway and released to each of the 
lower seat recesses. 

Whilst sliding roofs are no longer a 
common feature of private car body- 
work, they remain a regular fitting on 
coaches, especially on those intended 
for long distance touring. Such a coach 
was shown by H. V. Burlingham Ltd., 
whose 4l-seater body of metal framed 
construction was exhibited on a Ley- 
land “ Royal Tiger ” chassis. Following 
this coachbuilder’s customary proce- 
dure, the three coaches that occupied 
the stand were’ extremely well 
equipped. For example, the Leyland 
coach has tubular framed seats com- 
plete with foot rests, rug rail, 
Dunlopillo cushions and squabs and 
head rolls upholstered throughout in 
moquette and leather. Beatonson slid- 
ing windows in chromium plated 
frames are fitted along each side of the 
body, and the windscreen and front 
quarter light glazing is in double 
curvature toughened safety _ glass. 
Approximately 200cuft of luggage 
accommodation is provided in the rear 
locker and on the parcel racks. A point 
of note is that the Weathershields 
single panel sliding roof is arranged at 


the forward end of the saloon, whilst 
the centre ceiling panels are carried 
out in highly polished veneer. 

An even more luxurious coach 
shown by H. V. Burlingham Ltd. was 
a 37-seater mounted on a Maudslay 
Mark IV_ chassis. This coach is 
intended for long distance night and 
day travel and to this end is furnished 
with armchair seats of the coach- 
builder’s own design, with Dunlopillo 
cushions, back rests and head rests. In 
this design of seat, the head roll can 
be stowed in the back of the squab 
when not required, thus improving 
passenger visibility and permitting free 
individual movement for each 
passenger. 

‘The two bodies exhibited by Gurney 
Nutting Ltd. are of composite con- 
struction, panelled throughout in 16 
gauge aluminium. Both bodies are full 
fronted with shaped quarter glasses 
and V-screens. That shown on a 
Maudslay Mark IV chassis has top 
sliding windows to both sides with 
ventilators incorporated, whilst the 


Folding step and cover flap used by Windover 








second body shown on a Crossley has 
full drop balanced type windows. In 
both coaches there is a sloping floor 
from rear to front and the sliding 
entrance door is in the centre on the 
near side. In the case of the Maudslay 
coach, de-mister equipment is fitted t 
both front windscreens and quarte: 
windows, whilst Clayton Dewandre 
heaters are installed in the seating 
compartment. 

In the composite construction of the 
39-seater coach shown by Chas. H. Roe 
Ltd. on an underfloor engined Guy 
chassis, the main pillars are in Burma 
teak with intermediate pillars of steel. 
The floor of this body is swept 
upwards towards the rear, and is com 
posed of soft wood boards on hard 
wood framing. For the panelling of the 
roof, 18 gauge aluminium is used and 
is completely underdrawn with ply- 
wood. Internal luggage containers are 
built into each side of the roof, and 
there is also a large capacity luggage 
locker at the rear of the body. For the 
glazing of the off-side windscreen, 
Triplex Sundym laminated safety glass 
is used, this giving a shaded dark green 
top portion. The near-side front 
quarter window is fitted with Triplex 
Insulight glass, safety glass being used 
throughout. 

An interesting observation 
giving seating accommodation for 39 
passengers was shown by Jas. Whitson 
and Co. Ltd., on a Foden rear-engine 
chassis. This body is of very attractive 
design with inclined lines for the door 
and pillars corresponding with the 
inclination of the tull front windscreen. 
The observation portion of the vehicle 
is above the rear wheels, and this raised 
roof section has an inclined V-shaped 
windscreen. In the rear panel a door 
embracing both rear corners of the 
body is arranged to hinge up to give 
access to the engine. 

An interesting — service 


coach 


bus 


was 


Weyman body showing break 
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10wn by Park Royal Vehicles Ltd. It 
is designed to carry 26 seated pas- 
sengers, and at rush hours it will carry 
in additional 26 standing passengers. 
here are special entrance door 
irrangements which provide for a con- 
ductor in sole control of a rear entrance 
door, while the front entrance door is 
controlled by the driver. A conductor 
is carried only during the rush hours. 
At other times the driver is in sole 
control and the rear entrance door is 
permanently closed. When a conductor 
is carried, passengers enter by the rear 
and leave the bus by the front 
The conductor is seated inside 
it the rear to take fares as passengers 
enter the vehicle. To facilitate this 
rangement, there is a clear floor space 
inobstructed by seats at the rear end. 


door 


aoor 


Airways coach 

Another interesting vehicle exhibited 

Park Royal Vehicles Ltd. was an 
uirways coach which differs slightly 
from those which have in the past been 
used for conveying air travellers to the 
The body in question is 
mounted on an A.E.C. chassis, and 
eating accommodation is provided for 

passengers. As in the past some of 

ese passengers are seated on a higher 
giving good luggage capacity 
inder the rear flocr. In the latest 
uicle, a type which will ultimately 
place those at present in service, there 
luggage capacity of 250 cu ft. 

It has been usual to associate the 
bservation type of coach with air 
transport use, but the vehicle shown 

Park Royal Vehicles Ltd., whilst 
laving a seating arrangement which 
follows similar form, has the high roof 
ind upper windows carried right for- 
ward to the front of the vehicle, giving 
the effect of a low double-decker. An 
interesting point in connection with 
his airways vehicle is that since the 
maintained by the London 


irports. 


fleet is 


lines for “‘Knock down’"’ 
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‘Transport Executive, all body fittings 
are of similar pattern to those used in 
London ‘Transport coach vehicles, thus 
simplifying maintenance work. 

A point of interest is that Mulliners 
Ltd., of Birmingham, have now 
entirely gone over to all-metal bus 
body construction. Of the bodies this 
firm exhibited, one was a 36-seater 
two-compartment service bus on an 
Albion chassis and intended for use in 
East Africa. The seating layout gives 
a forward compartment for eight first 
class passengers who have tubular 
semi-coach type seats trimmed in 
tropicalized green hide over Dunlopillo 
foundations. ‘The second class compart- 
ment seats 28 passengers on wooden 
slatted seats, these slats being secured 
with metal thread screws and nuts. 

Mulliners Ltd. also exhibited a metal 
framed service bus mounted on an 
Austin chassis, with a body giving seat- 
ing accommodation for 40 passengers. 
The weight of the body fully equipped 
is 39cwt. When material supplies 
permit, a certain proportion of light 
alloy will be used, and the total body 
weight will be 37 cwt. 

Windovers Ltd. exhibited an A.E.C. 
coach which has a capacity of 34 pas- 
sengers. An interesting point is that 
since this vehicle is intended for Con- 
tinental tours, the emergency door is 
on the off-side, but when the vehicle 
is in service on the Continent, this off- 
side door becomes the main entrance. 
To this end the entrance steps inside 
the door are not designed for regular 
use, and a folding flap arrangement 
attached to the door and operated auto- 
matically closes the floor gap. A second 
step at a lower level folds up against 
the side of the body and is accommo- 
dated in a recess made in the lower 
portion of the door. 

This body is well equipped with 
seats having the Chapman reclining 
equipment, which enables the seat back 
to have a greater rake and at the same 
time brings the cushion forward. In 
the roof there are three large glazed 
ventilator panels which are arranged 
to hinge up and extract, these panels 
being fitted with blinds which are con- 
cealed in the roof structure. 

The building of light weight bodies 
is no new problem to the Metropolitan 
Cammell and Wagon Co. Ltd., who 
before the war produced a fleet of 60- 
passenger double-deck buses having a 
body weight of only 2 tons 8cwt. At 
the time this was considered a major 
achievement. These buses are now 
being replaced after a period greatly 
exceeding the normal operational life 
of public transport vehicles and it is 
noteworthy that the body structure has 
withstood the arduous work which the 
war-time period involved. Metropolitan 
Cammell have now gone a_ stage 
further and their stand contained a 58- 
passenger double-deck body known as 
the Orion, weighing 36} cwt. This low 
weight has been achieved by the intro- 
duction of light alloys, which are 
extensively used, both in sheet form 
and extrusions. 

The side pillars 


are all-steel and 
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extend to the upper deck waist line. 
The upper deck is supported by light 
alloy brackets of generous proportions, 
which provide considerable strength 
and rigidity to the structure, so that 
the canopy frame which is not required 
to withstand any great stress, can be 
built of light section members. In 
attaching the body to the chassis, the 
M.C.W. system of flexible bearers is 
used, a method which relieves the body 
of undue stresses at the mounting 
point and eliminates all form of pack- 
ing. In the double-deck body exhibited 
steel is therefore used only for the body 
side pillars and transverse roof carlines, 
aluminium alloy being used for all 
other body members. Both upper and 
lower saloon floors are all resin bonded 
plywood, and the ceilings of both 
saloons are in 22 gauge medium hard 
aluminium. 

A half cab is used and the body, 
which is mounted on a Daimler light 
weight chassis, accommodates 32 pas- 
sengers on the upper deck and 26 on 
the lower deck; all seats face forward 
except those above the wheel arches. 
For the driver’s cab a sliding entrance 
door is used, and ai the near side a 
full length “ Jettison” type emergency 
window is provided, the front portion 
of which slides rearwards for ventil- 
ation purposes. A semi-bucket seat is 
provided in the driver’s cab. It is 
mounted on Chapman light weight 
adjustable fittings. Five half-drop slid- 
ing windows are used in the upper 
saloon, and four in the inner saloon, 
these being provided for ventilation 
purposes, and all windows are glazed 
in safety glass. Two extractor ventil- 
ators are fitted in the roof, and louvred 
ventilation in the lower saloon front 
bulkhead is also provided. 

This firm also showed a lightweight 
body, known as the Olympic, cn a 
Leyland chassis, accommodation being 
provided for 44 passengers. This model 
has been designed expressly for over- 
seas operation and provides transport 
operators with a single-deck bus giving 
maximum carrying capacity for both 
seated and standing passengers by 
reason of the uninterrupted level floor 
which runs the full length of the 
vehicle. To facilitate loading and un- 
loading operations, there are two doors 
on the off-side, one forward of the 
front wheels and the other immediately 
in front of the rear wheels. 

Integral construction is adopted to 
provide in the lightest possible struc- 
ture, a strength necessary to ensure 
long, trouble-free life with a minimum 
of maintenance. In the construction 
of this bus, high grade steel is used 


SHOW ISSUE 

The extra issue of ‘‘The Automobile 
Engineer’, containing a critical review 
of the developments exhibited at the 
Motor Show will be available on 
Thursday, 27th November, price 3/6. 
It will deal with all aspects of current 
design, and will be fully illustrated. 
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Large capacity van by Thos. Allsop Ltd., exhibited by Leyland Motors Ltd. 


for the underframe and aluminium 
alloy for the pillars and roof framing. 
The exterior panels, together with the 
roof panels, are in aluminium alloy. 
They are secured to the framing by 
snap-headed rivets and form part of 
the load-carrying structure. 

Tubular type seat frames are fitted, 
all being arranged to face forward 
except those adove front and _ rear 
wheel arches, which are placed against 
the side of the body. To promote ven- 
tilation, air is drawn through intakes 
in the top of the windscreen pans, and 
is passed into ducts formed at the sides 
of the ceiling. Suitable outlets are 
arranged in these ducts to ensure an 
even distribution of air throughout the 
vehicle and extractor ventilators are 
situated in the roof. 

On the stand of Weymann’s Ltd., a 
44-seater single-deck body mounted on 
a Leyland underfloor-engined chassis, 
uses the M.C.W. light weight metal 
construction previously referred to, 
whilst the 44-seater single-deck body 
shown on a Leyland “ Royal Tiger ” 
chassis by the same coachbuilder, also 
embodies the constructional methods 
of the associated company. 

A. striking van was exhibited by 
Leyland Motors Ltd. on their eight- 
wheel Octopus chassis, the body being 
built by Thos. Allsop Ltd. This is a 
full-fronted vehicle and its distinction 
is due to its excellent finish, which is 
carried out in two shades of green, and 
the striking moulding treatment which 
is so arranged that panels are formed 
in which the lettering is placed. The 
van has a carrying capacity of 12 tons 
and is intended for the transport of 
canned products. 

A coachbuilder who has specialized 
in the production of estate wagons, 
shooting brakes and similar utility 
vehicles, is Martin Walter Ltd., who 
established a reputation for these 
vehicles before the war. Their latest 
production is known as the “ Dor- 
mobile,” and was shown on the new 
Bedford 12 cwt chassis. ‘Interior and 
exterior illustrations of this vehicle are 
shown, and particular interest attaches 
to the way in which the four very com- 
fortable interior seats can be re- 
arranged to form two single berths, or 


by an ingenious arrangement they can 
form a double berth. 

These seats are carried on tubular 
slides extending from the sides of the 
body, and the legs engage with trans- 
verse runners attached to the floor. It 
is possible to remove the seats entirely 
and to use them outside the vehicle 
Alternatively when the vehicle is used 
for the carriage of goods, the tubular 
slides can be folded up against the 
body sides, leaving a completely free 
interior space. A heater is fitted and 
there are blinds for the side windows. 
A further alternative to the arrange- 
ments previously described is that the 
seats can be turned so that the two 
forward seats face the rear and a table 
introduced between the two banks of 
seats. A further arrangement is that by 
means of tubular slides, it is possible 
to bring each of the two seats together, 
giving suitable accommodation for 
three small passengers. 

A very well equipped mobile shop 
was shown by J. H. Jennings and Sons 
Ltd. on a Thames chassis, the body in 
question being intended for the retail 
sale of meat, although it can of course 
be adapted for any particular trade. 
Entrance to the body for purchasers is 
through double doors in the rear panel 
and gives access to a_ full-width 
counter, so arranged that there is floor 
space available for several purchasers 
to be within the body. In the case of 
this van, hooks for meat and all appro- 
priate equipment are arranged at the 
sides, and apart from the excellent 
window space, which has _ been 
arranged above the waist line, there are 
show cases let into the side panels 
where goods are displayed. Access to 
the body is from the cab, this being 
the entrance used by the salesman. 


SPECIAL ISSUE 

Our associated journal, ‘‘Bus and 
Coach" will publish a special extra 
issue, entitled ‘‘British Design for 1953," 
on 18th November. This will be of 
interest to all in any way connected 
with the design and operation of com- 
mercial passenger transport 





THE 


Some Outstanding Features 


of the 39th Paris Salon was due to 

its truly international character. 
Among the 101 motor car manufac- 
turers represented at the Show, there 
were 33 French, 22 British, 19 
American and 18 German, as well as 
a small number of Italian, Czecho- 
slovakian and Spanish. 

Immediately after the last war, 
motor cars were in such short supply 
that it was pessible to sell at a good 
profit almost anything on four wheels 
These conditions, as well as _ the 
extremely adverse effects of the war 
on the productive capacities of the 
large motor companies on the Con- 
tinent, encouraged many small manu- 
facturers with little or no previous 
experience in the automobile field, to 
exhibit at earlier shows. Such exhibits 
were generally of a freakish and un- 
practical nature, nevertheless they 
were interesting as food for thought 
However, extreme designs have now 
entirely disappeared, although there 
were some minicars in the motor cycle 
section of the Show. 

There are a number of successful 
adherents to the rear engine layout, an 
interesting newcomer being the 398 c.c 
Champion. There is little doubt that 
in the very small car, there is much to 
be said for eliminating the propeller 
shaft, and grouping the power unit, 
transmission and final drive at one 
end or the other. Not only does this 
reduce weight and cost, but also, by 
eliminating the propeller shaft tunnel, 
it saves space in the interior of these 
cars, in which the provision of ade- 
quate room is so difficult. 

In rear engine models the edverse 
weight distribution problem is some- 
what alleviated if a very small engine 
is installed. This is because the weight 
of the passengers, sitting as far forward 


[: the main the undoubted success 
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The Aigle body on a Singer Roadster chassis 


as possible, is relatively large by com- 
parison with the rearwardly positioned 
engine and gearbox. Unfortunately, 
ith a rear engine, all thought of being 
able to provide an adequate luggage 
compartment must be abandoned. 
Therefore, such a vehicle is almost 
invariably designed as a _ two-seater, 
with room for either two small children 

luggage behind the front seats. A 
slight improvement on this arrange- 
ment might be made by seating three 
ibreast at the front on a bench seat. 
This is certainly practicable if one of 
the three passengers is a child. 

The well-established front wheel 
drive Citroens are as popular as ever. 
However, with this arrangement it 
seems that one must either be content 
with an unusually long bonnet, or a 
two cylinder engine must be employed 
so that it may be mounted forward of 
the wheels without causing an exces- 
sive amount of front overhang. 

The French industry has made 
steady progress since last year. During 


The front end of the Squale 


the first six months of 1952, a total of 
186,961 passenger cars, 1,164 buses 
and coaches, and 67,920 commercial 
vehicles have been produced as com- 
pared respectively with 161,487, 1,418 
and 60,659 in the same period in 1951. 
The French are now producing 30 per 
cent of the total output of Europe, as 
compared with 20 per cent in 1938. 
These advances have been made 
despite a general increase in sales 
resistance both overseas and at home 
in France. Moreover, they have been 
accomplished at a time when the 
French industry has by no means fully 
made good the losses in productive 
equipment it sustained in World 
War IT. 

In a speech on the evening before 
the Salon was opened to the public, 
Baron Petiet, president of the organiz- 
ing committee said that despite what 
was currently being said in some 
circles, there was at present no crisis in 
the automobile manufacturing busi- 
ness, although there might be a 
possibility that one would develop. He 
felt rather that the French were 
making a progressive return to a state 
of equilitrium between supply and 
demand. Prices have dropped slightly; 
but in Beron Petiet’s opinion, they can 
be lowered still further. He said that 
there is still a long delay on the delivery 
of new vehicles, ard the needs of the 
heme market are considerable tecause 
of the large number of very old cars 
requiring to be replaced. It would 
seem likely that in the future the 
French will be making greater effcrts 
in the export markets. 


Bodywork 


Perhaps the most _ outstanding 
feature of the Paris Show was the large 
number of special bedies constructed 
by the 78 coachbuilders who were dis- 
playing their products. It is felt that 
there is much to be learned from the 
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The convertible Frégate by Pichon et Parat has a transparent plastic radiator grille 


French, and even more from the 
Italian and Swiss stylists. In general, 
the finish of these cars was superb. 
Upstanding rear wing lines were pro- 
minent as exemplified by the Pinin 
Farina Nash Healey and the Ford 
Vedette. 

The Aigle fixed head coupé on a 
Singer S.M. Roadster chassis is a truly 
exquisitely styled vehicle. It was 
constructed by Ghia of Aigle, Switzer- 
land, and designed by Michelotti. The 
model shown was in red and black but, 
because it was built in great haste and 
completed only just in time for the 
Show, the finish was not quite perfect. 
No doubt subsequent models will be 
of a standard comparable with the 
best. The fully streamlined rear end 
style, of which this is an example, 
seems to be gaining in popularity. 
Moreover, it is likely to continue to do 
so because the public are becoming 
increasingly aware of what is, and what 
is not an efficient aerodynamic shape. 
The principal disadvantage associated 
with this style is that the rear light 
must be set at a relatively large angle 
from the vertical. This makes it unduly 
deep, and therefore both heavy and 
expensive. Moreover, raindrops may 
settle on it and obscure the rearward 
vision. If the style should becom 
universally accepted, it may even call 
for the widespread introduction of a 
rear windscreen wiper on the more 
expensive medels. With this style 
some difficulty may be experienced in 
designing for adequate head room at 
the back when fcur seats zre required. 


This vehicle is available with the 
normal 48 b.h.p. engine which has a 
compression ratio of 7-1:1, and which 
is employed in conjunction with a rear 
axle whose ratio is 4-875:1.  Alter- 
natively, the power unit may be fitted 
with two downdraught Solex F.A.I. 
carburettors, and modified so that the 
compression ratio is 7-4:1, giving a 
power output of 58 b.h.p. In this case 
the axle ratio is 4-44:1. 

There were innumerable interesting 
details among the exhibits, but unfor- 
tunately there is only space to mention 
a few. The Squale built by Figoni 
on a Citroen 15 h.p. front wheel drive 
chassis is an example of a somewhat 
unusual front end styling which was 
inspired by the fish of the same name. 
Inside the bonnet, two very large holes 
are punched in the wing valances to 
communicate with the space between 
the mud baffle and the front pillar. 
These holes are intended to keep the 
under-bonnet temperature as low as 
possible by providing an adequate 
outlet for the warm air after it has 
passed through the radiator and over 
the engine. 

Another ingenious feature on this 
car was the combined direction indi- 
cator and parking light, made by 
Marchal. The arm of this fitting is 
rather short, nevertheless it is on the 
widest point of the vehicle and well to 
the rear. A single prismatic lens, on 
the outer face of the arm when in the 
stowed position, shows a red light to 
the rear and a white one to the front. 
When the trafficator arm is in opera- 





Rolls-Royce coupé de ville by Franay 


tion, the light flashes on and off. This 
is a good feature because it draws 
attention to the extended arm. An 
important requirement so far as traffic- 
ators are concerned is a large included 
angle between two lines projected from 
the centre of the lamp bulb on each 
side, tangentially to the sides of the car, 
and directed to the eye level of a driver 
in a following car. 

It would appear that in view of 
modern practices in other parts of the 
world, legislation concerning direction 
indicators and parking lights is long 
overdue. When such legislation is 
made, it is hoped that it will be based 
upon, among other things, the geomet- 
rical considerations outlined above. If 
economy is to be effected by incor- 
porating parking lights with trafficators, 
the arms must be as short as possible 
otherwise, owing to the _ increased 
weight, an excessive amount of power 
will be required both to overcome the 
inertia, and to maintain the arms in the 
extended position. 

A convertible version of the Renault 
Frégate was shown by Pichon et Parat. 
Its transparent plastic radiator grille 
was very attractive when seen at the 
Show and, being in a fairly well pro- 
tected position, it may well remain so 
in use. The small air duct on top of 
the bonnet is a dummy, and it has no 
opening at the front. It was pressed 
into the bonnet to clear the air intake 
pipe between the carburettor and 
cleaner. 

Among the coach-built bodies, the 
only example of the traditional British 
style was the Rolls-Royce coupé de 
ville by Franay. Externally, the style 
was superb, as can be seen from the 
illustration. The interior was interest- 
ing. At the centre of the polished 
figured veneer partition, there is a 
radio cabinet above which there is a 
clock. On each side of this, there 
is a small table which folds up 
into the partition. Chromium plated 
strips inserted in the table tops, stand 
proud so as to prevent objects from 
sliding off. Beneath each table, an 
occasional seat, in a low position, is 
hinged by the outer edge of its squab 
so that, when in use, the seat faces 
inwards. When not in use, the seat 
folds up against the squab, and tlie 
whole unit pivots until it is flush 
against the partition. A companion is 
positioned in each rear quarter. It is 
lit by a concealed lamp operated by a 
small switch, out of sight inside the 
companion, but readily accessible. 

On the front face of each of the side 
armrests, a cylindrical pull out type 
ashtray is fitted. Above each ashtray 
is a small sliding lid of polished wood, 
working on a principle similar to that 
of a roll top desk lid, and covering a 
small cubby hole. On the left, this lid 
conceals a cigarette case and lighter, 
and on the right three bottles for 
ladies’ toilet requisites. Relow the ash- 
trays are push buttons for controlling 
the electrically operated windows and 
rear blind, as well as the interior 
lighting. The blind is rolled up below 
the near window and above it is the 





concealed lighting. Both are housed 
behind a trimmed surround immedi- 
ately in front of the window. The 
lower edge of the partition glass is 
moved forwards as it is lowered, so 
that it clears the fittings in the rear face 
of the partition. 

The Pegaso Berlinette was designed 
with a view to obtaining the least 
possible air resistance and it is 
certainly unique so far as style is 
concerned. The width at the canopy 
is much less than at the waist; this 
feature has made the door section 
unusually thick. However, the trim 
panel follows close to the curvature of 
the outer panel so that there is plenty 
of elbow room. The waist rail comes 
rather close to the shoulders, as does 
the rearmost of the two toggle 
fasteners that secure the hinged side 
lights. A small leather case, with a 
rounded front end, fits against the 
dash side where it is secured by a 
leather strap. The case contains 
brushes for clothes and hair, as well 
as bottles for toilet preparations. The 
body structure is unusually sturdy, and 
considerable care has been taken to 
keep down the weight by the extensive 
use of lightening holes. 


Quantity produced cars 

The large manufacturers seem loth 
to invest in new tools and make sweep- 
ing changes just now when price is a 
very critical factor in France, so far as 
sales are concerned. Nearly all showed 
only modified versions of their 
products which have been standard for 
some time past. Naturally, most of the 
changes are in the bodies. 

On the Ford stand, the Vedette was 
shown as a cabriolet, as well as in the 
standard saloon form. Both models 
have been restyled. A few modifica- 
tions have also been made to the 
chassis. These include improved big 
end bearings and, to accommodate 
them, new connecting rods have been 
incorporated. Thermostatically con- 
trolled shutters are now employed to 
regulate the air supply to the radiator 
The whole vehicle has been lowered 
about 1}in by repositioning the rear 
suspension attachment points, and by 
modifying the front stub axle. Larger 
diameter brake drums, 279 mm (10-6 in 
as compared with 250mm (9-85 in), 
have been furnished, and the friction 
lining area is now 1170 cm® (175 in?), 
whereas it was formerly 815 cm 
(122 in*). A Lockheed hydraulic 
brake system is fitted, and there are 
now two leading shoes at the front 
The windscreen is still a V-shape, but 
it is in one piece, and has no central 
chromium plated bar. At the rear, the 
area of the window has been increased 
30 per cent, by employing a curved 
glass. 

Perhaps the most interesting exhibit 
on the Ford stand was the Abeille, 
which name, translated into English, 
means the bee. This vehicle is best 
described as a “countryman,” although 
at the rear it is unlike any such vehicle 
in this country, in that its rear end 
follows the lines of a passenger car 
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Healey by Pinin Farina Nash 


instead of being a rectangular shape. 
It is based on the older styled Vedette. 
uur doors are retained, but the rear 
quarter light is a dummy, painted sheet 
eel mounted in rubber, being sub- 
ited for the glass. There is a bare 
1um of chromium plate, and 
yst all the components such as the 
bumpers and grille are painted 
The lower portion of the rear door 
pens downwards and is retained, by 
two chains, one on each side, in a 
horizontal position to form a platform 
extension, or tailboard. There is no 
disputing the fact that this extension 1s 
useful to support unusually long loads, 
and that it is convenient when loading, 
t it is doubtful whether a very heavy 
V ht would ride in safety so far back. 
[he upper portion of the rear door 
pens upwards, and may be retained 
in the horizontal position by a tubular 
stay at each side, so that it provides 
the interior with a certain amount of 
protection from rain, etc., and, perhaps 
nore important, to allow bulky loads 
be carried in the back. A centrally 
positioned handle is provided and it 
perates two rods, one on each side, to 
ock and unlock these stays, as well as 
to secure the lid when in the down 
position. For ease of loading this lid 
may be opened still further and in this 
position it is supported by two con- 
ventional folding stays. 
Inside, the width between wheel- 
arches is 364in, and the maximum 


E 


overall interior width is 49in. One 
seat may be removed so that there is a 
space of 27} in width beside the driver, 
where the overall length at floor level 
is 101 in, which is very good consider- 
ing that the wheelbase is 88in. Else- 
where, the distance from the base of 
the seat to the rear of the timber floor 
is 63 in and, from the top of the seat 
squab to the back of the car with the 
rear doors closed, the distance 
measured horizontally is 51 in. Powered 
by the standard 2158c.c. engine, the 
vehicle is designed for a pay load of 
500 kg. Additional seats may be fitted 
at the back if it is required for use as 
a passenger car. 

The Citroen 2C.V_ has _ been 
described so many times elsewhere 
that no useful purpose would be served 
by making further comment on it here. 
Nevertheless, it is worthy of mention 
as being one of the most successful 
French cars. Its success is reputed to 
be largely due to its very low cost 
combined with its good road holding 
and performance for a car of that 
class. 

In an entirely different category, but 
also very successful, is the Renault 
Frégate. The four-cylinder O.H.V. 
engine has a bore and stroke of 85 mm 
<88mm and a swept volume of 
1,996 c.c. It has a compression ratio of 
66:1, and develops its maximum 
torque of 96 lb-ft at 2,300r.p.m. The 
cylinder head is made of aluminium. 


The unconventional aerodynamic style of the Pegaso Berlinette 
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Ford Vedette cabriolet 


Four speeds are available, the fourth 
being an overdrive. The forward speed 
ratios are 3-18:1, 1-72:1, 1-13:1 and 
0-81:1, and the reverse ratio is 3-18:1. 
Two straight members of inverted top 
hat section extend from the front of 
the car to beneath the rear seats. They 
are positioned one each side of the 
engine to carry the front mountings, 
and are parallel to one another. At the 
rear, the body floor completes the box 
section, but at the front a closing plate 
is employed. Two box section cross 
members under the floor, one beneath 
the rear seat and the other near the 
toeboard, transfer the bending loads 
from the frame side members to the 
sill. At the extreme front end is a large 
box section cross member. A U-shaped, 
inverted top hat section cradle, sup- 
porting the radiator and adding 
strength to the structure, is spot welded 
to the wheel arches on each side, and 
to the cross member. 

A strut of top hat section closed by a 
flat plate spot welded to the flanges 
extends from the front of each side 
member up to the dash. The wheel- 
arches are welded to these struts, and 
so also is a tubular cross member 
behind the engine. Adjacent to the 
dash, a thick section, steel plate inter- 
connects the strut and the frame side 
member. On one side, this plate pro- 
vides support for the steering bracket, 
and on the other, the idler. 

Bolted to both side members 
between their junction with their strut 
and plate, is the independent front sus- 
pension unit. This unit consists of a 
large diameter cross tube at each end 
of which is a swan neck forging. The 
tube passes under the rear of the 
engine sump, which is shaped so as 
to provide adequate clearance. At the 
head of the swan neck, support is 
furnished for the top of both the coil 
spring and the telescopic shock 
absorber which is coaxial with the 
spring. The lower ends of the spring 
and the shock absorber are supported 
by a platform spanning the lower wish- 
bone. Both the top and the bottom 
wishbone links are two piece forgings. 
The upper link is mounted on two 
trunnions, one in front of, and one 
behind the swan neck forging, and the 
lower link is trunnion mounted in a 
similar manner on the cross tube. The 


outer bearings are carried on a forged 
pillar which incorporates a_ simple 
knuckle joint for the swivel pin carry- 
ing the stub axle. A drop arm from the 
pillar is attached at its lower end to an 
anti-roll bar. 

A box section cross member is 
formed under the rear seat by a step in 
the floor to which is spot welded two 
make-up pieces. On lugs bolted to each 
end of this member are pivoted fabri- 
cated, pressed steel trailing wishbone 
links for the independent rear suspen- 
sion unit, there being one link per side. 
Each link is offset outwards to carry 
the wheel hub, and on it is mounted 
the coaxial spring and telescopic shock 
absorber. The pivot axes of the trailing 
wishbones are inclined from the hori- 
zontal so that their inner bearings are 
lower than the outer ones. A sliding 
joint and two universal couplings are 
employed on each swinging half shaft, 
and the differential box, whose ratio is 
7:34, has a four-point rubber mount- 
ing under the boot floor. A divided 
propeller shaft is employed to keep the 
floor as low as possible and free from 
obstruction. 

The chassis of the Fiat 1900 is almost 
the same as in the 1400, and the new 
four-cylinder 1,901 c.c. engine has, as 
before, removable wet liners, and an 
aluminium cylinder head. The bore 
and stroke are 82 mm x 90 mm respec- 
tively, and the compression ratio is 
6-7: 1. At 3,700 r.p.m. this unit develops 


59 b.h.p., and its maximum torque is 
96 lb-ft at 2,600 r.p.m. 

A somewhat unconventional trans- 
mission system is a noteworthy feature 
of the car. The drive is transmitted 
through a fluid flywheel to a single dry 
plate clutch, and thence to a five- 
speed gearbox. All speeds except 
bottom and reverse are synchromesh; 
fourth speed is direct, and fifth is an 
overdrive. Bottom gear is intended for 
use only under exceptional conditions, 
and in the gearbox it is carried on the 
sleeve member of the synchromesh 
unit for fourth and fifth speeds. With 
a rear axle ratio of 9:40, the overall 
gear ratios are: reverse 14-06:1, Ist 
14-06:1, 2nd 10-06:1, 3rd 6-48:1, 4th 
4-44:1 and top 3-23:1. It is claimed 
that in top gear the hill climbing per- 
formance is roughly the same as that 
of the 1400, and that fourth speed is 
low enough for use in traffic, or on 
steeper hills. 

The object of incorporating the fluid 
flywheel is to give, at a low cost, some 
of the advantages of the American 
automatic transmission. It is claimed 
that gear changing is rarely required 
in towns, as third or fourth speed may 
be kept engaged continuously. The car 
is brought to a standstill by means of 
the brakes which will hold it with the 
gears engaged. A start can be made in 
any one of the five speeds, but 
normally it is not necessary to go below 
third. 


Some other interesting cars 


Rosengart S.I.0.P. had on their 
stand a car of a design that is somewhat 
unusual from the mechanical point of 
view. This was the Ariette. The four 
cylinder engine has a bore and stroke 
of 55-9mm and 76-2 mm respectively, 
so that its swept volume is 747 c.c. It 
develops 21 b.h.p. at 4,000r.p.m. An 
unconventional feature of the engine 
layout was the distributor drive, which 
was furnished by an inclined spindle 
driven from the timing gears and 
housed in a tubular casting bolted to 
the timing cover. In this position the 
distributor could hardly be better 
placed for accessibility. Engine cooling 
is by the thermosyphon system. 


A minimum of chromium plating is employed on the Ford Abeille 





A Solex downdraught carburettor is 
fitted, and it is fed by a conventional 
diaphragm type, fuel pump. The petrol 
tank is positioned on the dash, with 
the battery beside it. This leads to the 
conjecture whether the fuel pump 
might have been eliminated. It would 
appear at first sight that if the battery 
were mounted on a bracket further for- 
ward, the tank could have been longer 
and therefore shallower, and in a higher 
position. Then with a horizontal car- 
burettor, a gravity feed might have been 
possible. 

The independent front suspension 
system is of the transverse leaf-spring 
type, the spring forming the lower 
transverse links of the suspension. A 
two-piece wishbone-type upper link is 
employed on each side. The wishbones 
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In the Fiat 1900 the drive is transmitted 


through a fluid flywheel and single dry 
plate clutch 


are each made from two steel strips 
shaped and positioned so that their 
inner pivot ends form the centre disc 
of a friction type shock absorber, two 
of which are employed on each side 
of the car. A rack and pinion steering 
mechanism is mounted on a U-section 
cross member over the rear of the 


On the Rosengart Ariette the distributor could scarcely be in a 
more accessible position 
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Front and rear suspension units of the Renault Frégate 


ngine. This cross member also helps 
support the wishbone links. Tele- 
scopic shock absorbers are employed at 
the back, in conjunction with a normal 
semi-elliptic leaf spring system. 
rhere were some new features on the 
2-9 litre Ferrari chassis, powered by a 
new 12 cylinder, 60deg V_ engine. 
Three Weber, 36 IF4C carburettors are 
fitted, each having four chokes. A 
multi-plate clutch is now employed, 
the frame side tubes have been 
ved out to full track width. An 
eresting feature is the rear suspen- 
This is a normal back axle with 
1 double trailing link system, to take 
brake torque and thrust. There is one 
semi-elliptic spring on each side, the 
shackle being upstanding instead 
underslung from its trunnion 
unting. Silentbloc bushes are fitted 
ill the joints of the trailing links, 
nd in the spring eyes. Two lever type, 
Houdaille shock absorbers are mounted, 
one each side, on brackets welded to 
the frame. Their operating levers 
extend to the rear, and they are each 
connected by a vertical link to a for- 
ward extending lever welded to the 
axle tube. 


Among the very small cars at the 
Paris Show, the rear-engined Cham- 
pion 2C.V. Cabriolet de Luxe was 
perhaps one of the most interesting. 
It is manufactured by Automobiles 
Champion, Paderborn, Germany, and 
the distributors in France are Janson 
de Sailly, Paris XVI. The vehicle 
weighs only 1090Ilb dry, and it is 
designed to carry a pay load of 550 Ib. 
Its principal dimensions are: overall 
length 10 ft 6 in, width 4 ft 11 in, height 
4 ft 3 in, ground clearance 6; in, wheel- 
base 5ft llin, track 3ft. lljin. A 
gearbox having three forward speeds 
and one reverse is employed. The 
price of the vehicle is 550,000 francs, 
and it includes an import tax of from 
50 to 60 per cent. 

A 398 c.c. vertical twin cylinder, two 
stroke engine, having a bore and stroke 
of 61mm x68 mm, is installed at the 
rear. It is served by a Solex down- 
draught carburettor fitted with an air 
cleaner and silencer. A 6 gallon petrol 
tank is employed, but with the main 
cock on only 5} gallons may be used, a 
reserve cock being fitted for the 
remainder. The tank is positioned 
above the dash, where it is lower than 


On the 2.9 litre Ferrari a double trailing link rear suspension 
system is used in conjunction with semi-elliptic springs 
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the carburettor, but higher than the 
petrol pump which is therefore self- 
priming. Pulsations in the induction 
system operate the diaphragm of the 
pump, so it is recommended that, when 
starting from cold, the starter motor be 
operated for a few seconds with the 
throttle closed and ignition off. It 
would appear that this method of 
operation by induction system pulsa- 
tions might have its limitations when 
climbing a hill with the throttle wide 
open. However, en_ independent 
observer, who has had very long 
experience in the automobile industry, 
remarked that he Fed seen ore in 
mountainous country. Apparently, 
therefore, it is satisfactory under those 
conditions. Petroil lubrication is 
employed, the mixture in the tank 
being in the ratio of 20 parts of petrol 
to 1 of oil. The exhaust silencer is 
carried alongside the carburettor in the 
engine compartment. 

A 6 volt electrical system is installed. 
The starter motor is mounted in front 
of the rear axle. It is controlled by 
a lever adjacent to the gear shift lever, 
on the flocr between the two front 
seats. A dynamo, driven directly from 
the crankshaft is bolted to the rear of 
the crankcase, where there is also a 
fan belt drive. 

The cooling system operates on the 
thermosyphon principle. A shrouded 


fan and radiator is positioned in front 
of the engine, and the fan drive spindle 
is carried by two widely-spaced ball 


bearings in separate housings bolted to 
the cylinder head. On each side of the 
radiator, vertical transverse _ baffles 
ensure that warm air does not recir- 
culate; but cold air is drawn in through 
louvres high up on the rear lid. A 
floor closes the bottom of the engine 
compartment, to keep out dirt, so 
provision is made, in the form of 
louvres lower down on the lid, for the 
warm air to pass out. 

A tubular backbone type chassis is 
employed. It has two main outriggers 
on each side, one immediately behind 
the front wheels, and one in front of 
the rear wheels. Double transverse 
link, independent suspension is 
employed on all four wheels. No shock 


Baffles on each side of the radiator in the Champion prevent 
recirculation of warm air 
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The rear engined Champion 2 C.V. cabriolet de luxe 


absorbers are incorporated, because 
the hysteresis of the tubular, rubber-in- 
torsion suspension springs is con- 
sidered to provide adequate damping. 
A simple rack and pinion steering 
system has been adopted. 

At the front, the petrol tank and 
spare wheel are stowed under the 
bonnet, so there is very little luggage 
space. However, there is ample room 
for suitcases, etc., on the seats pro- 
vided at the back for children. A 
removable panel, under the carpet 
covering these seats, may be removed 
to give access to the battery. Alu- 
minium bumpers protected with a 
thick rubber strip, are mounted 
directly on the front and rear aprons. 

Semi-circular windows are fitted to 
the doors. They are opened and closed 
by a pinion, on the winder handle 
spindle, engaging a segment gear 
mounted at the centre of the straight 
edge of the glass so that the window 
pivots down into the door. The head 
rail of the cabriolet hood is supported 
by two circular section stays pivoted, 
one on each side, over the rear door 
pillar. A single leather strap is pro- 
vided to secure the hood in the stowed 
position on the rear decking. 

A plain painted facia panel has been 
incorporated. Opposite the passenger 
is an open cubby hole for gloves, and 


in front of the driver is a speedometer. 
To the right of the instrument is a 
warning light for the flashing indica- 
tors, and the lamp switch; while to the 
left is the ignition warning light, and 
a control for the two electrically 
operated windscreen wipers. On the 
extreme left of the facia are two more 
controls, one for the choke and the 
other for the boot lid. 

A new Nardi chassis was shown, and 
the weight of the unit is stated to be 
only 700lb. It is powered by the 
750 c.c. Dina Panhard engine, with two 
Del?Orto carburettors. Modifications 
have been made to the engine suspen- 
sion arrangement, and the final drive 
to the front wheels, so that the engine 
is positioned almost 4 in further to the 
rear, relative to the wheel centres, than 
is possible with the standard version. 
Four forward speeds, and one reverse 
are obtainable with a remote control 
linkage. 

At the front, double tranverse leaf 
spring, independent suspension is 
employed, together with Houdaille 
hydraulic shock absorbers. The rear 
wheels are also independently sprung. 
Each is supported on two Silentbloc 
bushed leading links mounted on the 
rear frame cross member, the lower 
link being a quarter elliptic leaf spring. 
The swing axles are pivoted between 


On the doors of the Champion the semi-circular windows are each 
pivoted at the centre of their straight edge 





The Nardi front suspension syster 


lugs on the small diameter tube on the 
longitudinal centre line of the chassis 
On each side of this longitudinal 
member, two transverse tubes brace it, 
one to the upper, and the other to the 
lower tube of the frame side members 
The shock absorbers are bolted to ver- 
tical brackets, spanning each of these 
pairs of transverse tubes. A drop link 
from the shock absorber lever connects 
it to the lugs that attach the suspension 
links to the swing axle. The axes of 
the eyes at each end of the drop link 
are mutually at right angles, to give a 
universal joint action. Rubber bump 
and rebound stops are mounted on the 
top and bottom tubes of the frame side 
members between which the swing 
axles are passed. 

In the motor cycle section of the 
exhibition, there were several interest- 
ing minicars. Perhaps the most note- 
worthy of these is the Voisin Biscooter, 
powered by a Gnome and Rhone two- 
stroke engine of 125 c.c. capacity. The 


Rubber belts in tension are employed in the 
the Voisin Biscooter 


suspension system of 
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vehicle weighs only 420 Ib. Its principal 
dimensions are: overall length 
8ft 10}in, overall width 4ft 4in, 
height 4 ft 33 in. It is claimed that the 
maximum speed is about 37 to 
38 m.p.h. The engine is mounted at the 
ear and is cooled by a fan working in 
conjunction with a shroud over the 
cylinder fins. A differential unit is in- 
corporated below the engine, and a 
roller chain on each side carries the 
drive to the rear wheels. 

A tubular backbone type chassis is 
employed, and all four wheels are 
independently sprung. The suspension 
system is somewhat unusual. A tubular 
cross member at the front, and another 
at the rear, form pivot bearings for 
large diameter tubular radius arms 
arrying the wheels. Mounted on each 
adius rod, adjacent to the wheel, is 

spool carrying three endless rubber 
belts, positioned inside one another. 
belts are also passed around 


These 
another spool on a bracket welded to 
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The rear suspension of the Nardi 


the frame cross member, to form the 
rubber-in-tension springing system. A 
variable spring rate is automatically 
obtained because, with the vehicle in 
the unladen position, the belts are only 
about 30deg from the horizontal, 
whereas at full bump they are much 
nearer to the vertical position. Steering 
is by rack and pinion, and a hydro- 
mechanical brake system is employed. 

Another minicar shown was the 
Mochet type CM. This _ vehicle, 
powered by a two-cylinder, two-stroke 
125 c.c. engine, weighs about 355 Ib. Its 
overall length is 7 ft 10} in, the width 
is 3 ft 8} in and the height is 3 ft 114 in. 
A maximum speed of about 31 m.p.h. 
is claimed for this car. The engine is 
mounted at the rear where a small 
hinged cover is provided to give access 
for minor operations such as changing 
the plug. Petroil lubrication is em- 
ployed, 8 per cent of oil being added 
to the petrol. The petrol tank is 
situated above the engine. 


A simple rack and pinion steering mechanism is mounted on a 


pedestal on the frame of the Voisin Biscooter 





BRITISH CLEARING PRESSES 


The vast range of modern BRITISH 
CLEARING All-Steel Presses includes 
Mechanically & Hydraulically opera- 
ted Single, Double and Triple Action 
Presses from 45 to 5,000 tons capacity. 
rhe typical Double Action Hydraulic 
Press shown is installed in well-known 
Midland Works producing washing 
machine tubs in one draw. This 
machine is of welded construction, 
having pre-stressed tie-bar frames, 
extra long precision guides and a fully 
automatic cycle with rapid approach 
and return, four point blank holder 
suspension with independent pressure 

’ adjustment . . . a few reasons why 
BRITISH CLEARING Presses  suc- 
cessfully handle difficult jobs 


60-ton Single geared Press 














Double action Hydraulic Press 


900 tons capacity 42” stroke. 





Rail Press for blanking and tor- 


ming vehicle chassis members 


OC E LL 2,000 tons capacity, 30 ft. long 
¢< ‘ 
co. 


MACHINE TOOL LTD. WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 


ALSO AT + BIRMINGHAM-TELEPHONE CENTRAL 3692 - STOCKPORT-TELEPHONE STOCKPORT 5241 - GLASGOW-TELEPHONE MERRYLEE 2622 
E BCP 
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FAR LESS TIME AND 
MATERIALS REQUIRED 


FREE 
. and very useful indeed 


The comprehensive Welding 
Guide and aLpa Data Sheet pro- 
vides a list of 54 different rods 
and 21 different fluxes with full 
details of their applications and 
characteristics 

Also: Six different methods of re- 
moving flux residue, according to 
the types of metal involved. 

WRITE NOW FOR YOUR COPY 


KO THE BRITISH OXYGEN COLTD 





at lower cost! 


Much of the advantage gained by the use of high quality welding 
equipment can be thrown away—unless you also use top-grade rods 
and fluxes. ALDA rods and fluxes are the finest you can get. 
They include only those materials prepared to the formule of 
B.O.C. metallurgists, or those proved by repeated tests to fulfil 
their specific purpose. All consignments are analysed before issue. 
As a result, you can rely on ALDA rods and fluxes every time— 
for better welds, made more quickly, and with the minimum 
consumption of essential materials. Use ALDA rods and fluxes 
and get efficiency with economy. 


ALDA 


WELDING RODS & FLUXES 


LONDON & 
BRANCHES 





Tlwe good reasons why... 


What a little fastener i- 


versatile 


as a blind rivet. or 


a simple tool entirely from one 
is threaded internally to pros 
further 


RIVNUT 


atlachments 


the 
nut plate, 
of the we 
ide an 
be 


may 


ilso 


RIVNUT! 


additional 


It can be used 


both. Upset with 


ork, this tubular rivet 


firm anchorage to 


The 


made. 


upset inside thick materials 


like wood and plastics to provide a tapped 


~tyles 


The RIVNUT 
booklet gives you hi 
details of this fastener 
and its many opp 
1 obtain ac 
g to Linr 
Cox 
Birmingham 


p. fre 
ad Ltd., 
Street 


“Mandard Rivn 


alloy in flat 


in sizes 


uts are made from 


head and 90° countersunk 


from 4 B.A. to 


? BSF. 


4+iunut 


THE NEW BLIND SCREW FASTENING SYSTEM 


NREAD 


LIMITED Cox SsT BIRMINGHAM 3 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 


GREAT DURABILITY 


Hardened cam and roller. 


Tapered roller bearings (with detachable 
cones on the larger sizes). 
Double bearing support to rocker shaft. 


THE ‘MARLES’ End-location adjustable. 

DOUBLE-ROLLER Large angular movement. 

GEAR, made in a 

range of sizes 

covering every type 

of chassis. Trunnion or spigot mounting alternative 
on heavy types. 


MAR L Ee 


ADAMANT 


ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 





Very compact box. 


For fore-and-aft or transverse layout. 
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Britains largest manufacturers of heavy-duty transport vehicles 


USE 


CLANCEY 


CHILLED FACED TAPPETS 





SUPPLIED AS CASTINGS on FULLY MACHINED 


G: CLANCEY L*- BELLE VALE - HALESOWEN 


TELEPHONE CRADLEY HEATH 69411-2-3 


AANA ATTN ANT eer ae 


hitter marking Machines | 


FoR THE S/ZEOY MARKING © =] 
OF AUTOMOTIVE PARTS Ww 
> } 2. KLM TT VETTE = 


Time is the essence in marking. That is why so many motor 


A na 


, 
manufacturers have already installed Funditor Marking Machines | os 


at the end of each production line. Funditor Marking Machines i‘ : 
ro = 


quickly mark trade-marks, graduations, instructions, part numbers 

for identification of Spare Parts marks to Government specifica- ] 
tion, .etc. Ask for descriptive literature or send parts for ] ; 
specimen marking. . - 


ALU ree 
Funditor Ltd 7 


3, WOODBRIDGE STREET, LONDON, E.C.1 ClErkenwell 6155/7 Tay ol) 
sl 


ARN AN 


Makers of Hand, Treadle, Pneumatic and Hydraulic Pneur Marking Machines, ‘*Sand-jet’’ Marking Machines, “ Supersaws”’ for Plastics, Drying Ovens, Electric Heating Elements, etc 
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MESS OF CENTURIES 


The progress of our country — 
summed up by the Right 
Honourable Clem Attlee as 
‘the Mess of Centuries ’—shows 
few more deplorable examples 
of Free Enterprise than the birth of this wretched firm. 
Having devised a power tool some 60°, lighter and smaller 
than anything previous, the Brothers Desoutter found that 
established toolmakers took little interest in it, describing 
it, indeed, as “ an ingenious toy”’. 
In a more advanced Society where Officials Know Best 
(vide “The Socialist Case”, bya Mr. Jay curiously enough) 


the matter would no doubt have ended in some 





Ministry of Inventions with a dossier marked : TOOLS 
POWER SMALL DESOUTTER CORRESPONDENCE IN CONNEC- 
TION WITH PASSED TO YOU PASSED TO YOU PASSED TO 
YOU FILE .. FILED. 

Fired, however, by persona] enterprise (and piqued 
by the ‘ingenious toy’ smear) the Brothers Desoutter 
emptied their money boxes, borrowed 3/- from the milk- 
man, extracted 5/- from the gas meter, and set up on 
their own. There follows a sorry tale of tools made and 
sold all over the world in ever increasing numbers and 
(oh! the shame of it) with profit. It is an Inspiring Thought 
— is not it ?—that in the six short years following the war 


that sort of nonsense was being got well under control. 





Desoutter Power Tools Increase Production 


DESOUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W.9 


AUTOMOBILE ENGINEER, November 1952 


TELEPHONE : COLINDALE 6346 (5 LINES) 


TELEGRAMS : DESPNUCO, HYDE, LONDON. 
CRC 236 








Tested ana recommended by the 
Ministry of Supply (MVT Branch 
Ref. No. VG.6/300/FIR for export 
to tropical countries. 


OSOTITE — the modern 
scientific sealing which has 
been proved by rigorous tests 
to be the perfect jointing for 


: fare 3 smooth surface and screw 
: unions. OSOTITE is a simply 


EE applied, liquid compound, Im- 

pervious to heat, petrol, oil, 
grease, water and steam which 
ensures in a few minutes a 


HIGH PRESSURE GAS, AIR or WATER-TIGHT JOINT. 









OSOTITE 


Pn ODUCT Write for full details and prices to : 


meerCcK BRANDS LIMITED 


0 Va cen Sem Gel Wehun. @ Welenek, Bau en Sek Goel, ual a. Kea ay WB) 
Tei: CROYDON 3171-2 Cables: SLICKBRA, SOUPHONE, LONDON 























Every move the passenger makes, every move the 





vehicle makes, and every move you make on 
seating design, affects travelling comfort. 
TEXFOAM and HAIRLOK have been put 
to the most exacting tests under the severest 
operating conditions and have proved 
that seating problems can be overcome 
at the minimum cost. 
We shall be glad to collaborate with you 


on any seating problem. 


IDDESLEIGH HOUSE, CAXTON STREET, LONDON, S.W.1 
Telephone: ABBEY 6722 





EXFOAM 


T 
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* Jaguar breaks 4 world records 
and 5 international class ‘C’ 
records. Using Hardy Spicer 
universal joints and propeller 
shaft, a Jaguar car covered 
16,852 miles at 100-31 m.p.h. 
in 7 days and 7 nights. 


(Subject to official confirmation) 


A hand upraised.... 


A hand upraised may stop a bus, but consider the effort required to start it again. A 
tremendous load is thrown on to the transmission. This happens not once but 
thousands of times in the average daily life of a bus. Designed to withstand the 
strenuous conditions of public service transport, Hardy Spicer propeller shafts and 
universal joints are supplied to the majority of public service vehicle manufacturers 


as standard equipment 


HARDY 
SPICER 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER & CO. LTD. (A Birfield Company) WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET, BURWOOD, E.13, VICTORIA, AUSTRALIA 
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How much is a hand worth? How much would 
you sell yours for? In spite of the fact that you 
might be awarded a lot of money as compen- 
sation, would you really feel that you had made 


a good sale? 












Pf 
yr 
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Of course you would not. The value of a skilled 


hand cannot be assessed in cash. Better prevent 









NS 


\ 


the question arising by installing Udal Guards. 









QQ There is one for every press. 


J. P. UDAL 


NTERLOCK WORKS a 


COURT ROAD, BIRMINGHAM, 12 PRESS GUARDS 










Telephone: CALTHORPE 3114 
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Gut inspection costs - 





increase accuracy- 





speed production 


Inspection technique is revolutionised by the Newton 


+ 














TL 











=+ 








Profile Projector which enables small machined parts to 





other methods and with much greater accuracy. The 





instrument is strongly built for use on the factory floor yet 






accurate to laboratory standards. 






Profile Projection quickly pays for itself in speedier produc- 









tion, and reduced overheads. 

















OPERATION 


An intense beam is directed on the component 
so that the silhouette is projected by means of 
a reflector to the screen. By easily interchanged 
lenses, the image can be made 10, 15, 25, 50 or 
100 times actual size. An image of the com- 
ponent is compared with the master drawing 
and errors as small as -001” detected at once. 
The only requirements are simple workholding 
SPECIMEN ACTUAL SIZE jigs and cheap drawings. 

With an inexpensive attachment the Profile 
Projector can be used for detecting surface 
cracks or other flaws in metal parts 
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Associated with METROPOLITAN VICKERS ELECTRICAL CO LTD 


7 PROJECTED IMAGE 


be checked to fine limits in a fraction of the time taken by 7T H E F A C T & 


Use of the Newton Profile Projector means— 


Longer runs on automatic machines, because 
a tool may be accurately set to cut to the minimum 
limit. Subsequent wear can continue without 
interrupting production until the maximum size 
limit of the component is reached. 


Less Scrap because control over accuracy of 
limits is far more easily exerted. Delicate com- 
ponents can be checked without fear of damage. 


Greater Precision—exact magnitude and direction 
of error is indicated. Standard gauges merely 
show whether parts are within specified tolerances; 
they do not show roughness, bad tapering, etc., 
easily seen by profile projection. 


Easy Assembly because individual components 
making up an assembly, can readily be kept within 
acceptable limits. Regular quick scrutiny of all 
drawing dimensions avoids assembly troubles. 
No Conventional Gauges—Ordinary shop gauges 
can be eliminated and arguments about sense of 
touch regarding * go’ or ‘ not go’ avoided. 

Simple Operation with efficiency and speed, 
by unskilled personnel. Faulty gauging or mis- 
handling of gauges eliminated. 

WRITE OR ’PHONE NOW for descriptive booklet 
No. NPP/1. Profile projection pays! It can increase 
production and save time in YOUR works. 


NEWTON & COMPANY LIMITED 


72 WIGMORE STREET +» LONDON + WI * TEL: WELBECK 7977 





Member of the A.E.1. group of companies 
A/N 201 
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GARTH WORKS °¢ TAFFS WELL © CARDIFF 


Grams: © FORGEMASTERS.”” TAFFS WELL Phone: TAFFS WELL 41/2 
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SSS" hut you DON’T HAVE TO KEEP IT! 
q —use our SCRAP 


600 
GEORGE «: COHEN CLEARANCE SERVICE 


SONS ANDO Seerany cinewires 


Experts in Scrap since 1834 


BROADWAY CHAMBERS, HAMMERSMITH, LONDON, W.6. Telephone: Riverside 4141 - Telegrams: Coborn, Telex, London 
600 Commercial Rd., E.14 Bidder St., Canning Town, E.16 " Belfast Birmingham Hebburn-on-Tyne Leeds Luton Manchester - Morriston, Swansea - Sheffield 
at/sis x7 
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Hydtaulic SacungS 


Alo AND FLUID SEALING COMPONENTS 


REGL TRADE MARK 


“ Gaco” is ideal for hydraulic sealing. It is grainless, 
resilient, non-porous, highly resistant to Oils, Fuels 
and Solvents, and has excellent wearing properties 
“Gaco” mouldings are produced in a great variety of 
shapes and hardnesses and are well-known for their 
superior surface finish and dimensional accuracy 


We shall be pleased to give you the benefit of 
our wide experience in the solution of your fluid 
sealing problems 
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ANGUS OIL SEALS 


Fluid Sealing Engineers. 


x 


GEORGE ANGUS & Co Lr 
OIL SEAL WORKS, 
NEWCASTLE UPON TYNE, 6. 


Telephones: 56161-3 
Telegrams: *‘Gaco, Newcastle-on-Tyne.” 















Equip with 
KING DICK 


Tool Kits are available to 


suit all the popular makes of cars and uate ine _ 
commercial vehicles. | \ R | f ] 
ngden NY ; LD 


ABINGDON WORKS + KINGS RO + TYSELEY > BIRMINGHAM 11+ ENGLAND 
R/T137/2 















A Spider Pressing as used for 
holding the cutting blades 
in position on a lawn mower, 
presenting no pressing 
problems to us 









Let us quote you for your pressings, spinnings or fabrications 








S OF Q 
ADAMS BROS s BURNLEY suagy: LTD 
PRODUCTS. 
“neu 10'* 
Harrow Sheet Metal Works Telephone : 
Elmgrove Road, Harrow Harrow 6411 (5 lines) 
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rear axle 
with hypoid gears.. 





Axles for vehicles of 3—-7 tons payload are manu- 


factured. They all incorporate HYPOID DRIVE—more 
robust than the spiral bevel drive and capable of a 


higher torque capacity. 


CROWN WORKS - TYBURN -: BIRMINGHAM 


Telephone : ERDington 1661-6. Telegrams : ‘‘Mosgear, Birmingham.” 


AUTOMOBILE ENGINEER, November 1952 

















FULLER HORSEY 


SONS & CASSELL 
LLOYDS AVENUE - LONDON -E.C.3. Phone ROYAL 4861 








(V]_/0).) 
N Pp IK 
SELF-TAPPING SCREWS 


WITH PHILLIPS RECESS HEADS 


THE PHILLIPS HEAD 
The special driver mates perfectly with the recess head and 
cannot slip. There is no risk of injury to the operator or 
damage to the article. This makes for faster, more efficient work 
with less strain on the user. Power driver bits as well as hand 


drivers are available for Phillips Heads. 


THE N.P.K. THREAD 
The hardened threads of Nettlefolds Parker-Kalon screws cut corres- 
ponding threads in drilled. formed or moulded holes. There is no 
need for tapping, tapping plates. inserts, clinch nuts or lock washers. 


N.P.K. screws simplify assembly methods and make stronger fastenings. 


Full details on application from : 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED 
BOX 24, HEATH STREET, BIRMINGHAM, 18 


S/P.NPK/2902 
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the Liner that uses ‘chromium and defeats wear for 100,000 miles — AND MORE 


HIGHLIGHTS OF LAYSTALL SERVICE 


Crankshaft Re-grinding. Cylinder Boring and Linering. Road Spring Repairs. 
Complete Engine Reconditioning, Petrol and Diesel. 
ALL services available in London and Liverpool. 


LAYSTALL ENGINEERING COMPANY LIMITED 
LAYSTALL CROMARD LIMITED (Cromard Sales) 


Head Offices: 53, Great Suffolk Street, London, S.E.1 Telephone: WATerloo 6141 
Northern Branch: 63, St. Anne Street, Liverpool, 3 Telephone: Liverpool North 0178 
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e plastic coated 
door handles We can undertake the 


design for you, and guarantee your exclusive rights to it 
throughout the period of contract. We specialise in 
producing high quality injection or compression mouldings 
of any size in large or small quantities. Our service is 
geared to the demands of the Automobile Industry, and 
within our production scope comes every conceivable 
variety of parts and fittings such as pedal pads, control 
panels and knots, door handles, brake and gear lever 
hand-grips, battery cell stoppers, steering wheels and so on. 
Why net consult us? The Plastomatic Service is at your 


instant command. 


LET US QUOTE YOU FOR THAT JOB oul roughly - 


PLAST(:) MATIC | FIT CAN BE 


Registered Trade Mark 


MOULDERS OF PLASTIC MATERIALS TO THE TRADE | MOULDED IN PLASTICS | 
Members of The British Plastics Federation and Contractors to H.M. Government —WE CAN DO IT 


17, WINCHESTER RD., HAMPSTEAD, LONDON, N.W.3. Tel: PRI 4463 











YoNIBBLER STANDAR 


poet UNIVERSAL NIBBLE SHEARING ma HI 








MODEL H.7. Cutting Capacity 12” MLS. 
MODEL H.5. Cutting Capacity ~~” M.S. 


Fully universal—for straight cutting—circle cutting 
— beading — folding —jogg ng—profile cutting — 
nibbling—slot cutting—louvre cutting, etc., when 
fitted with suitable tools 


Strong fabricated steel construction. 


Working parts run in oil bath on ball and needle 
bearings. 


Speedy, efficient and simple to operate. 


Completely self contained with adjustable spot 
light. 


Deep throat provided! on each model. 


Sule Dithibulort 


THO: W.WARD LID 


AterON WORKS « SHEP PIELD 


TELEPHONE: 26311 (22 LINES) TELEGRAMS “FORWARD, SHEFFIELD” 











SM 16 
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The Trostre Works | 
of ee 


The Steel Company of Wales 
Limited 

are now in production of the 

highest quality continuously 


rolled,cold reduced Tinplate. 
Tinned Electrolytically or by 
Hot-dip 


2 Qoaaeacaae 








HOME SALES EXPORT SALES 


RICHARD THOMAS & BALDWINS LTD. RTSC EXPORTS LIMITED 


47 PARK STREET, LONDON, W.1. 47 PARK STREET, LONDON, W.1. 


lly. 
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Bus a coach Special \extra number of the 


wet 
‘i o ware 
we 
ro 







leading road passen ger journal 


one 






acre 


BRITISH DESIGN FOR 1953 


This special number covers the whole field of passenger 
vehicle design with articles by leading specialists. The chassis 
will be broken down into its major assemblies and each 
analysed individually. Body construction, fittings and 
furnishing and trolleybuses are also covered. Subscribers will 
receive their copy direct, otherwise order from your newsagent 


NOW. 


Bus & Coach 


ILIFFE AND SONS LIMITED, DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1. 


CEJ PRECISION 


PERFORMANCE 


It’s the precision production of Johansson Taps 
which gives them such outstanding precision 


one 


Published Mid-November. Price 2s. 6d. 


(Annual Subscriptions, 13 issues, £1°17°6 




























performance. For accuracy of thread form, ease of 
cutting and long life, it pays to specify 

Johansson. 

SPIRAL FLUTED TAPS for blind-hole machine 
tapping. Only one tap per set is needed for perfect 
threads in most materials. 





SPIRAL FLUTE & 
SPIRAL POINT TAPS 


SPIRAL POINTED TAPS for machine tapping 
through holes in most ductile materials. Only 
one tap needed to produce the threaded hole. 








SOUTHFIELDS ROAD, DUNSTABLE 


ANSSONALTD: BEDS. TEL.: DUNSTABLE 422/3 


OREcCioion Teets and tasStTRUBERTS DHB 
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PLAIN BEARINGS 


DUALLOYS LEMITED BODEN WORKS CHARD SOM ERS eit 
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Far from making a song and 


dance about our ‘Fractionals’, we're 
actually very humble about all 

the nice things said in their praise. 
And that’s no bumble, either! 


So popular have these busy-bee 
‘Fractionals’ become that if you want 
to put them on your payroll, 

you had better phone your nearest 


G.E.C. agent without delay. 


| 




















| 


WELLWORTHY offer a new 

piston that eliminates excessive 

top groove wear. A completely 

integrated piston with an aus- 

tenitic iron top ring groove 

section, thatis molecularly bonded 

to the body of a Wellworthy 

piston. 

Records of AL-FIN operational 

experience exhibit ample evidence 

that these pistons correct the 

cause of excessive top ring groove 

wear in heavy duty diesel engines. 

These records show that AL-FIN 

will 

@ Eliminate excessive top 
ring groove wear 

® Protect top ring groove 
installations 

® Add many ton-miles to 
the engine life 

® Save costly overhauls and 
lay-up time 


nn PISTONS 





PROTECTION 

HERE wo tah) 
a 
i 








PREVENTS 
DAMAGE 
LIKE THiSa, 





0 














FOR LITERATURE ON THE AL-FIN MOLECULAR 
BONDED PISTON PLEASE WRITE TO : 
WELLWORTHY LIMITED 


LYMINGTON 


HANTS. 








_ Wetiworray 
"Tite Clleive iff tthe Zane” 
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Fractionals 


MAGNET HOUSE 





THE GENERAL ELECTRIC CO LTD KINGSWAY LONDON - 








{ 


None Better 
_ for Winter Driving 


% 
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In thirty years and more we 
have designed and madea lot 
of springs—good springs from 
the best materials available 


Now we feel we really have LEAVE 7 7g 


springs at our fingertips, and 











there isn't much we don’t 

J know about them. Lon’t you 

AON AS think all that experience 
< VA would be useful to you? y 4 OF REDOITCH 
LW 7 7 Est. 1919, A.1.D. approved 
THE LEWIS SPRING CO. LTD. 


RESILIENT WORKS, REDDITCH. 
Telephone : Redditch 720/1/2 


LONDON OFFICE : 
321 HIGH HOLBORN, W.C.1 Telephone : Holborn 7479 & 7470 








TECHNICAL 
ALL British Car BOOK SERVICE 


Manufacturers use BOSTIK § th 
for one or more of these operations : or the ° 
Automobile 


° Sticking draught excluders to doors, boot lids, and sliding roofs. Industry 


e Sealing piping between rearwing and body. ® Sticking running 


board rubbers to metal. ¢ Sticking stone guards to rear wings. | For all your technical books 
ey . . ee and periodicals you need go no 
© Sticking anti-chafing strips under t ers. © Sticking | . ’ 
ching anti-chafing strips under bonnet covers. ticking further than the nearest shop or bookstall 

of W.H.S. Whilst it is not practicable to maintain a 

we big stock of such books at every branch—the Daily 

© Lining floors of boots and tool boxes. * Drip Mould Sealing. | Supply Service from Head Office will quickly 
deliver the books you want to your local branch. 


floor carpets. © Sticking anti-drum felt. ¢ Bulkhead sealing. 


The BOSTIK System of Adhesion includes a We will gladly supply lists of the standard works 
B + Adhesive ‘ Dpecicl ad k Seali on any subject and welcome inquiries from 

ostk Adhesives, Frestik, ant ostik Sealing students and librarians. ; 
Compounds developed to meet the ae Our Postal Service can send technical books and 
E | ge wihigean sacle, } periodicals to any address at Home or Overseas. 


dustry’s never-ending demand for faster, 


cheaper, and more efficient production methods, & 
— W.H. Smith & Son 
Y 


* The word * Bostik” is a registered trade mark of the 
B. B. CHEMICAL CO. LTD | TECHNICAL BOOK SERVICE 


Ulverscroft Road, Le 
» Leicester HEAD OFFICE: STRAND HOUSE, LONDON, W.C.: 
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... the intimate virtues of a family firm 


Five generations of Doncasters have 
given individuality and character to this 
Sheffield firm, founded by Daniel Don- 
caster in 1778. Two generations of 
Doncasters are still actively engaged in 
the management, although the expanding 
business has wisely given opportunities to 
directors and executives recruited from 
other than family sources. 

Yet the virtue of feeling part of a 
family is no dead tradition, but flourishes 
live and strong. The newest-joined appren- 
tice feels it, just as do the many workers 


who look back on fifty years of service. 


This is a virtue scarcely possessed by 


concerns grown to giant dimensions, vast 


and impersonal. 


Doncasters, then, is a firm of medium 
size, engaged in the high craft and science 
of forging and treating complex steels for 
the basic needs of many industries. Within 
such an organisation there are opportuni- 
ties of many kinds for different skills — in 
the heat and thud of the forges, in the glare 
of the furnaces, at the desk and at the 
bench, in the science of metallurgy and in 
the human contacts of the selling staff. 

Wherever he is and whatever he does, 
each man at Doncasters is allowed always 
to feel that he be/ongs, that he is part of a 
family tradition of inherited skills passed 
on from generation to generation, yet free 
to adapt them to present needs and to 
improve them too, for the men who are to 


- 


succeed in the future. 








DONCASTERS © 
1778 D—PD 




















SONS LIMITED - SHEFFIELD 


HARDENED STEEL ROLLS . HEAT TREATMENT 


o 


DD 


DONCASTER & 


OROP FORGINGS 


DANIEL 


FORGINGS 
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BEADED ON THREE SIDES 
AND REINFORCED WITH 
CANVAS THROUGHOUT 


HferMETIC RUBBER CO. LTD. 


HERMETIC WORKS - RYLAND ST - BIRMINGHAM = 16 
PHONE EDGBASTON 09834 &s/ableshec 1895 GRAMS HERMETIC. BIRMINGHAM 


when its 


for a sure way out BRIGHT 
of a fixing problem Nidal 
BARS 





| 


é 


engineers prefer 


‘ ; | = 
feon @ KIRKSTAL 


CARBON & ALLOY IN ALL STANDARD 
SECTIONS. ALSO SUPPLIED, FULLY HEAT 
TREATED, TO ENGINEERING SPECIFICATIONS. 


KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 5 + TEL: HORSFORTH 2821 
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ie rapidly increasing demand for SuPerfect Products 
has led to the opening of this mew factory in 
South Wales. 

As specialists in compounding synthetic rubber for 
high-class precision mouldings, this equips us to 

meet all requirements for every firm, everywhere, 
especially when close limits and a high standard 

of finish are essential. 





SUPER OIL SEALS & GASKETS LIMITED 
FACTORY CENTRE - KINGS NORTON - BIRMINGHAM, 30 
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Why B.S.A. supply 
25% of the world’s 
motor cycles 


The reason is attention to detail the tail of design 
. detail of material... detail of finis detail of 


PACKING. During long journeys overs: engines and 








gear boxes especially need protection igalnst rt and grit. 
B.S.A.’s Export Packing Department use Ps cel Tapes 
for this purpose. 

There are Permacel Cloth or Crepe Paper Masking Tapes 
for every job which requires masking bef painting, or 
protecting during transit. They stick instant nd firmly to 
any surface. They suit the smoothest and the most irregular 
contours. And they always come away ¢ nd cleanly. 


Permace] Crepe Paper Masking Tapes are ‘Double- Nuts 


Bonded’. This Johnson and , | R ICHARDS 


Johnson process permanently 
- | Bolts 


bonds the adhesive to the 


backing material. All Permace : | 
acking material. All Permacel | CHARLES RICHARDS & SONS LTD., DARLASTON, nr. WEDNESBURY 


Masking Tapes are, of course, A ‘ one: Darlaston 140 (10 lines) P.B.X. Wires: “Richards, Darlastor 





unaffected by the chemicals 





and solvents normally used 


























in paints and dopes. 


ed 


CLOTH AND'DOUBLE BONDED’ CREPE PAPER MASKING TAPES 


a dill 63 


For samples and quotations 1 A25 
(GT BRITAIN, SLOUGH, BUCKS 


AMAL LTD - HOLDFORD ROAD - WITTON - BIRMINGHAM 6 


| 
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SERRE IR eta IO ee ee 


RRR, 


hedifon H.F. Induction Heaters 





Complete with handling gear 
for special applications. 


Typical examples illustrated. 











Brazing Petrol 
Tank Filler 


Assemblies. 





Soldering fixing Studs 
to Bonnet Flutes. 














Automatic Hardening 
Plant for Starter Ring 
Gears. 





SOLDERING 


BRAZING 
HARDENING 


ANNEALING 








Semi-automatic Annealing Gear 
for Rocker Covers. 

















*REDIFON INDUCTION HEATERS RANGE FROM 1-100 KILOWATTS POWER OUTPUT 


REDIFON LIMITED, BROOMHILL ROAD, LONDON, S.W.18 *Phone: VANdyke 7281. 


Designers and Manufacturers of Industrial Electronic and Radio Communications Equipment. 
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HEAVY GEAR CUTTING | Remember 


POPPY 


SWIFT 


SULPHURISED 


STRAIGHT CUTTING 
OIL 


British Legion, Haig’s Fund 
Pall Mall, London, 


(Registered under the War Charities Act, 1940) * 


POPPY SELLERS 
URGENTLY NEEDED 








| Handling Notes ! 
[ No.4 | 


Lj Q@uUuICcK 
STRAPPING 


Old fash d packing methods slow down the 
production of a whole factory. A speedy, 
modern strapping system gives real economies 
in material and time. 
Seal-less Strapping is a quick, simple system that 
uses high-tensile steel strip. The Seal-less 
This photograph shows spur gears be ' Strapping tool tensions the strip round the 
package and makes an interlocking joint out of 
duplicate, each 24 in. dia. 3 in. wide 24 D. P., from the strip itself. No special skill is needed—the 
carbon manganese steel 3540 tons tensile The Seal-less tool straps and packs tightly and 
: . securely in a few seconds. 
machine employed is a Sunderland Model 19 Gear The Seal-lese Strapping System can be demon- 
strated on your own packing floor. Seal-less 
The operation is serviced with a twin flow of SWIFT packers: Saige 2 ee 
B and saves waste at the joint by dispensing with 
straight cutting oil which with its high sulphurised __ unnecessary overlaps and cut-offs. 








Planer, which cuts at 36 strokes per mir 


fat content is particularly suitable for heavy duty 
machining in general. A request on your business 


notepaper will bring our latest 48pp booklet 


“Cutting Fluids.” 
The Seal-less 
s 


CUTTING FLUIDS {by | rs 
| P ‘Packing art 


you Dey 
Write or telephone to -— 





ia 


SEAL-LESS STRAPPING LTD. 


19/21, Southwark Street, London, S.E.1. (Telephone No. HOP 4224) 


FLETCHER MILLER LTD., HYDE, NEAR MANCHESTER 
Branch Works at LONDON, WEST BROMWICH & GLASGOW 








M27 CFS7 
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E LE 
Heavy Duty 


TIPPING GEARS 








BALFOUR 
BEATTY 


co .To 











One of many special appli- 
cations of Telehoist tipping 


: 


gear designed for very arduous 
conditions. This steep-angle 


layout on a Scammell ‘ Moun- 


taineer’ 4 x 4 vehicle offers { 


maximum tipping performance—a 
. a Note the return ram under the rear of the body. This 
very high tipping angle 
serves as an hydraulic damper, preventing shock loads to 


and time-saving speed. 
& SP the chassis, and is used to return the body. 





Write for illustrated details: 


SELEMOIS! CEPT ED 


TELEHOIST WORKS, Swindon Lane, CHELTENHAM, GLOS. 
TELEPHONE: Cheltenham 53254-5-6 and 55152. TELEGRAMS: Telehoist, Cheltenham. 
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With this simple installa- 
tion method you can cut 
80°, of vertical vibration on 
some machines. And you 
completely cut out bolts, 
grouting, damaged floors. 
Installation is a matter of 
minutes. Layouts can be 
changed without delay. 





| 
net 


6LU 
PERS 
REL 


The felt base is vibration- 
absorbing, oilandacid resisting. 
Send for free illustrated bro- 
chure today. 








Please send all enquiries to Head Office & Works 
COOPER & CO. (B’HAM) LTD., 
BRYNMAWR, BRECONSHIRE. 
Phone: Brynmawr 312 Grams: Felting, Brynmawr 
Reg. Office & Works : Little King St. Birmingham 





EXPANDING PILOT REAMERS ( 





These are a new innovation inas- 
much that same are now fitted 
with double pilot (back and 
front) which enables the 
user to get perfect align- 
The useful lite of a machine depends ment Can be fitted 
largely on its bearings. } 
PROTECT THOSE BEARINGS from 
their natural enemies, dirt, grit, moist 
ure and loss of lubricant by fitting the Tavlor Pa- 


tent blade 


WESTON OIL SEALS | with tne reseoysoes 


; . —— ‘ ‘ | helical aydeai-| Rin jo Feed af larteck 
An extensive range which will invariably provide a seal | ee Pilo Pilot 
} cut ; 


either with the 
straight blade or 











to meet your needs. Includes precision seals fitted with 
heater or synthetic rubber inserts. 


DP2 


Write or ’phone for full information to :— 














Deschiptive Catalogue + Prices on heguest from 


CHARLES WESTON & CO LTD IRWELL BANK WORKS 0 UGLAS GREEN ‘ | TAYLO re & J 0 hw E S LTD 


PENDLETON SALFORD 6 Phone PENDLETON 2857-8-9 ' | HONLEY i Pou DD E'R SURE LD 
Birmingham : MiDland 6952 London: HOLborn 0414. eee eee 109710 BPAMS -CAUCES Oe 
P806 
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Engineers’ cutting tools for every 

machining job. Manufactured from the world 

famous “ MUSHET ” Brands of High Speed Steel 
Remember Mushet” Brands — your guarantee of 
good cutting, slow wearing and’ excellent quality 


S A MEE te: ee | & 
Gly a8 Sa Eee L WORKS, 





© _Ihese traces give accurate control of quality 


Ferrous stock or manufactured articles such as samples can be examined moreclosely by technicians 
bolts, springs, etc., can be compared against to interpret the shapes of the patterns in terms of 
known standards of similar dimensions, and hardness, carbon content, flaws, etc. 

differences in chemical or physical properties This instrument can be of considerable value at all 
are immediately indicated by a trace on the stages of production, and we invite you to apply for 
screen of the cathode ray tube. Publication X1 357 which contains detailed information 
Where the Sorting Bridge is used for large scale of this remarkable electronic aid. 

production inspection the precise shape of the 

non-standard trace is not so important as its 

height. The instrument can be used by unskilled 

operators to reject all parts which produce a 

trace that departs from a standard trace or 

exceeds the limits of two horizontal lines marked 

on the face of the cathode ray tube. The rejected 
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There are two sides to every casting, weld or 


forging : the outside, which you can inspect in 


the normal way, and the inside, which you have 


to leave to chance . . . or do you ? 

With X-rays, Gamma-rays, sound waves and 
magnetism you can now see inside pretty well 
anything from a ship’s rudder to a golf ball, 
without damaging it. We make and sell every 
type of non-destructive testing equipment. We 
also run a complete testing service for every type 


of job. May we send you our technical leaflets? 


solus-schall 
Xwe look into things 


SOLUS-SCHALL (NON-DESTRUCTIVE TESTING) LTD., 18, New Cavendish Street, W.! 
cRCO 


HERE’S YOUR MONEY BACK 


It’s as simple — almost — as 
that. Active Carbon ‘sieves 
evaporated solvents from 

the atmosphere and 
returns them for 
re-use. That saves 
money — quite a 
lot sometimes, 
depending on: the 
amount of solvent 
you use. One of our 
larger customers recovers 
solvent to the value of £150,000 a month, A smaller one is 
content to see a couple of fivers back. But we never install 
the equipment without knowing it will pay for itself and leave 
something over for the user. If it wouldn't, we say so, and that’s 


that. So it's always worth asking. 





SUTCLIFFE 

SPEAKMAN & CO. LTD. 
Leigh, Lancs. Telephone: Leigh 94 
LONDON OFFICE : 


2, Caxton Street, Westminster, S.W.1 
Telephone : Abbey 3085 


SUTCLIFFE 
SPEAKMAN 
olvent Recovery 
Carbon 


for S$ 
by Active 




















Ignore this, 
and it may 
cost you money: 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 


truck rewired with AERIALITE, the Safe, 


Dependable Auto Cable. 
AERIALITE LTD., STALYBRIDGE, Cheshire 


AERIALITE 
Safe, Dep al 
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PRECISION 
Ground Thread 


TAPS 


The name “INTAL” appearing on every 
Ground Thread Tap delivered to you 
is a guarantee of the highest standards 
of precision. Thousands of these high- 
precision Taps leave our works every 
week to carry out the most exacting 
tasks. Remember, we can supply 
“INTAL” Precision Ground Thread 
Taps for every purpose and of any 
ARURDO (ARe ashes | Seeetet oom) 8 10.00 size and length, all threads, to cope 


found a team of highly-skilled crafts I : | ‘od robl 
men who take a pride in the produc- WRIT BBY (DAT HIAS PEORUCHOR Perurent- 


tion of Ground Thread Taps to the 


highest standards of precision A 7o be precise uwge INIAL 


thorough inspection is assured by the 


whichensure pees acura—- PRECISION GROUND THREAD TAPS 


THE INTERNATIONAL TWIST DRILL COMPANY. LIMITED Telephone 23072 - 3 
INTAL WORKS WATERY STREET SHEFFIELD 3 - Telegrams ‘‘Fluted’”’ Sheffield. 





ASSEMBLED 
AS ONE UNIT 


“SHAKEPROOF” 


An aMnOUNCE 


SEMS costs by eliminating expensive hand assembly methods. 
Pick up a SEMS and drive it, only one unit to handle, 

Reg stered Trade Mark i 
it*is as good as a third hand. You can’t forget the washer 


PRE-ASSEMBLED WASHER & SCREW UNITS 


Pre-assembled washer and screw units cut assembly 


and are sure it’s the right type, size and finish for the 
job. No washer losses and SEMS save driving time, 


inspection, buying, stock-keeping and all handling time. 


THE “ SHAKEPROOF ”’ LOCK WASHERS USED ON SEMS ARE MANUFACTURED BY BARBER AND COLMAN LTD., BROOKLANDS, MANCHESTER 


SEMS APE AVAILABLE TO BRITISH INDUSTRY FROM :—AcTON BOLT LTD., CHASE ROAD, ACTON, LONDON, N.W.10 
GUEST’ KEEN & NETTLEFOLDS (MIDLANDS) LTD., BIRMINGHAM 18 ¢ L.H. NEWTON & CO.LTD., 
NECHIELLS, BIRMINGHAM 7 e LINREAD LTD., STERLING WORKS, COX STREET, BIRMINGHAM 3 
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PLASTICS «© s A Ty ha 


Highway mode 
PRACTICE 


er to 
sa 2 litre 
Or chew 
Over speed tl t” fantastic, 
Though we t rule the roost In theory, 


In the r { power boost that pressing — spinning stamping problem 
We ar rtainly gen men | 





On plastic. may appear to be impossible. In practice it is 


just the job we like to tackle. May we have 


For terday’s cars | the opportunity of solving problems which 
» today, 


You'll find plast hitherto have seemed impracticable. 


their part 
Just t that Dash +4 Ht H ar | 
{nd th _ Tray ‘ match asse & larper 


{1nd th 





y smart! REGENT PLACE BIRMINGHAM -: I 





NITRIDED 


ce umulati Wr ¢ 


oS NITRALLOY 


STEEL 


OPTIMUM HARDNESS & STRENGTH 
*¥ wheal Particulars from 
ill see) NITRALLOY LIMITED 
gestions 25, TAPTONVILLE ROAD 
vanstinda SHEFFIELD 10 
ult us Telephone: Sheffield 60689 Telegrams: Nitrallov, Sheffield. 


It’s free ( 
j 


FOR PLASTICS CONSULT... HAND CONTROL 
a K C 0 A—Vacuum Gauge 
B—Brake 
C—Accelerator 
| ores 


E—Parking Brake 


¥ Send for our fully illustr F—Clutch (on Gear Lever) 


brochure entitled ‘ Plast for Indus | 
Members tthe e veg = Feder ti "| FEENY AND 
Amerd a | 
E. K. COLE LTD SOUTHEND. on-sea essex | JOHNSON LTD. 


134-136 EALING RD., WEMBLEY, 
MIDDLESEX. 
Telephone : WEMbley 4801 & 4802 
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Wherever bottle-necks appear, when- 
ever there are products to be lifted, 
stacked or moved — a RANSOMES 
Fork-Lift Truck reigns supreme. 
Quickly, economically, without noise 
or fumes it keeps production lines 
clear and conserves space by stacking 
heavy objects where before they had 
to stay on the floor. Every moment 
of the day “RANSOMES ARE 
TAKING IT”. 





Made in 10, 20 and 40-cwt. sizes. 
Ask for details. 


SES") MINIMUM MAINTENANCE | 
Simple Battery Oper. | — STOP-START 
MINIMUM RUNNING Costs | COMPLETE ACCESSIBILITY 
In Current. OF ALL COMPONENTS 
BATTERY - POWERED NO FUMES, NOISE OR SMoxe | CROUPED LUBRICATION 


, of all inaccessible parts 
ELECTRIC FORKLIFT TRUCKS ble parts. 





RANSOMES SIMS AND JEFFERIES LIMITED, ORWELL WORKS, IPSWICH. 








CONTROL 


at all stages of manufac- 


ture ensures a trouble 
free product. . . . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 


by 


YARWOOD INGRAM. CL? 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston3607. 


fe 


i poe 
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P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 


C. & C. MARSHALL LTD. & 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 





‘Anderton 





You need an individual approach to your 


Many Sizes 
the only way to devise an efficient recording em is tac FROM STOCK 


each problem on its merits 


a good old stock answer isn’t good enoug! 


Complete Range 

VISIBLE RECORDING SYSTEMS carci 
VISUAL CHARTING - STRIP INDEXING aa sana 

MACHINE POSTING EQUIPMENT C curs 


| Write or phone: BINGLEY 2351 
ANDERTON SPRINGS LTD. ) CIRCLIPS | 
Bingley, Yorks. 








RECORDING SYSTEMS eames The New 
GIVE YOU AN > Peeccpenih 


and ventilator for build- 


/ : . es / ing-in on buses, luxury 
—— 7 coaches and vans 
/ j | ~ ‘ 7 Coachbuilders will 
| ~ : appreciate the ease of 
| + sce fitting, the compact, neat 


appearance and the fine 








finish. Thoroughly 


ANSWER scuba 
Full technical data on request. 


Se 
Sanat tr ateaiiiida how “ionsen- wc; W®eathershields. 


Tel: HOLBORN 7622 - Works: ROMFORD, ESSEX 
| BISHOP STREET, BIRMINGHAM, 5, ENGLAND. 
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-the answer to your 
bearing problem 


....-because Clayflex Patented Flexible Bearings are in effect 
articulated joint bearings, the elastic elements of which have 
as their chief objectives :— 


flexibility of movement 
absorption of vibration and shock 
elimination of noise 

provision of electrical insulation 
obviating lubrication or attention 


Clayflex bearings are engineered to give predictable per- 
formance. Deflection is controlled by size and design of 
metal sleeves and elongation of rubber. Rubber stays alive 
and cannot rupture. They are being applied to innumerable 
applications, one of which is illustrated. Any sizes to 
support ounces or tons. 


We shall be pleased to forward booklet 
telling you more about these unique bearings. 


CLAYFLEX FLEXIBLE BEARING as 
applied to Front Suspension on present 
day design. Bearings produced by this 
organisation are fitted by practically 
every automobile manufacturer as 
original equipment, 


HOWARD CLAYTON-WRIGHT LTD 


WELLESBOURNE, WARWICKSHIRE 
PHONE: WELLESBOURNE 316-7-8 GRAMS: ‘CLATONRITE’ WELLESBOURNE 





anti-friction metal 


Sets the standard for the World 





a . WRITE NOW FOR THESE PUBLICATIONS 
Maximum mechanical and 
HOYT ENGINEERS’ HOYT BOOK ON THE LINED BEARING 


physical properties AND BUYERS’ GUIDE A unique publication. 
Longest life in service A free publication Babbitting methods in full 


containing full details detail ; also contains notes on 
A full information service on all matters of all our products ‘Fitting,’ etc. 128 pages. 
relating to plain bearings is available to and services. Price 3/6d. post free. 

you without obligation. Write to: 


THE HOYT METAL COMPANY of GT. BRITAIN LTD. 


DEODAR ROAD, LONDON, S.W.1I5 
Telephone : Vandyke 6061 (PBX) : Telegrams : Profanity, Wesphone, London 








BABBITT - SOLDER - BRONZE - KIRKSITE - ZINC BASE ALLOYS - FUSIBLE METAL ETC. 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. per word, minimum 4 -. Each 
paragraph charged separately. Box number 
5 words—plus 1 -. Advertisements for the 
1952 Show Review No. shou'd be to hand 
not later than first post November 12th. No 


respons bility accepted for errors. 





SITUATIONS VACANT 
The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour «nd National 
Service etc. 1f the applicant ts a man aged 
18-64 or a woman aged 18-59 inclusive, unless 
he or she or the employer is excepted from 
the provisions of The Notification of Vacancies 
Order, 195 


( pe ERATOR of large road vehicle fleet requires 
Engineer with technical qualifications not less 
than Higher National Certificate, and good prac 
tical experience, for maintenance duties Age 
25-30. Appointment London based but involves 
travelling 
PPLY to Box 2886, c Automobile Engineer 
- giving full details of qualifications and past 
experience 4583 
XPEI RIE NCED Designers wanted for cz 
4 truck engine, transmission, chassis and 
Give full particulars of experience 
o Automobile Engineer [ 
Villiers Engineeryng Co., Ltd., Marston 
Road, Wolverhampton, are in need of the 
services of an experienced Draughtsman for 
Engine Design; also for Draughtsmen for detai 
wor 
(THESE positions offer unique opportunities and 
scope for energetic type of persons, and 
app.icaticns are invited from suitably qualified 
men 
\ GOOD salary with Staff Superannuation 
we Scheme, together with bright prospects are 
offered 
PPLY in writing, giving full particulars of 
+ experience, age and salary required, to 
Personnel Manager at above address [45 
PLANNING Engineer, aged 30/40, required 
for senior position in a well established 
Company in Glasgow Area to take charge of 
Machine and Process Operation Planning of 
Diesel Engine Components. Applicants must have 
knowledge of machining aad handling methods 
and be familiar with jig and fixture design. The 
successful applicant would be responsible for the 
production planning of specialized and multi 
purpose machine equipment as applied to the 
automobile industry The post offers the oppor 
tunity of assuming control of a rapidly expanding 
project and the person appointed will be directly 
responsible to the production manager. Com 
mencing salary from £700 p.a. Every assistance 
will be given in obtaining suitable housing accom 
modation Applications giving fullest possible 
experience including technical qualifications 
should be sent to Box 2903, c/o Automobile 
Engineer {4 
D® AUGHTSMEN: All grades are required | 
Saunders-Roe Limited, for work in_ the 
Drawing Office, Experimental and Electronic 
Departments Consideration will also be 
to suitable applicants, who have no 
experience Write stating age etc 
Personnel Officer, East Cowes, 1.0.W 
I ORSET County Education Committee 
South Dorset Technical College 
PPLICATIONS are invited for the post 
«3% Assistant Master for Motor Vehicle Engineer 
ing and Allied Subjects. Candidates must hoid 
a full Technological Certificate in Automobile 
Engineering practice, or its equivalent, and have 
had good industrial and teaching _ experience 
Ability to teach Oxy-Acetylene and, or Electric- Arc 
Welding for the City and Guilds examinatior 
would be an advantage 


w ALARY Grade A —-£415 x £18--£670 
teas ATION forms and further particular 


may be obtained from the Secretary, Sout 
Dorset Technical College, Newstead Road 
Weymouth (s.a.c.) to whom completed forn 
must be returned within 14 days of the appear 
ance of this advertisement [460 


(CROWN AGENTS FOR THE COLONIES 


Q TATION OFFICER (Mechanical) required by 
m the Government of Hong Kong for the Fir 
Brigade on probation for pensionable employment 
Superannuation rights of serving fire officer 
cannot be preserved Salary (including expatria 
tion pay) is payable in local currency equivalent 
at present Government rate of exchange to £59 
rising to £930 a year Commencing | salaty 
according to qualifications and experience Tem 
porary cost of living allowance between £113 and 
£360 a year, according to salary and dependents 
Free passages Liberal leave on full salary 
Candidates of robust physique, should 
recognized engineering qualification or 
natively must have served a 5 year apprenticeshiy 
in automobile engineering. They should have a 
sound knowledge of electrical and automobil: 
engineering and hydraulics and also have had 
at least three years’ service with a professional 
fire brigade 

PPLY at once by letter, stating age, full name 
+% in block letters, and full particulars of quali 
fications and experience, and mentioning thi 
paper to the Crown Agents for the Colonic 4 
Millbank, London, S.W.1, quoting on letter 
M.27340.E. The Crown Agents cannot under 
take to acknowledge all applications and 
communicate only with applicants selected 
further consideration [4601 


SITUATIONS VACANT 
wa ANTED.—Garage Foreman to be responsible 
r the maintenance and repair of a fleet of 
nercial vehicles and private cars, also super 
t garage staff and drivers. Consideration 
miy be given to applicants who have a wide 
nce of diesel and petrol-driven vehicles 
control of garage personnel 
AY *>LICATIONS should be addressed to th 
Personnel Manager, Turner Brothers Asbestos 
Ltd., Spotland, Rochdale, and should give 
letails regarding qualifications and experience 
93 
( ‘.A.V. Ltd. have a vacancy in their Research 
Department for a graduate, preferably with 
Honours Degree in mathematics, to under 
mr ematical studies of hydraulic, stress, and 
ynamic phenomena relating to diesel 
research Salary for the above appoint 
according to ability and experience £550 
p.a The appointment will include 
pation a pension scheme, and affords 
jerable opportunities for advancement 
Applic a should be addressed to the Personne 
lager A.V. Ltd., Acton, W.3 
Assisi ANT to Works Director required by 
company manufacturing All-W heel-Drive 
es of specialized design. Must have attained 
in M.E.C. and be fully conversant with 
rcial Vehicles Design Suitable applicant 
progressive and adaptable, and able to 
own initiative both in D./O. and works 
im age 27 years. Permanent and progres 
sition to keen able individual. Commenc 
alary £650/£700 per annum according to 
ificauions. Box 3372, c/o Automobile Engineer 


V ORKING Foreman required for 
maintenance in Ipswich district 
of staff of 12 Must be a competent 
c and good discip!inarian 
! AT available for suitable applicant if 


required 
AY ICANTS please state age, experience and 
alary required. Box 3373, c/o Automobile 


ARGE engineering organization with 
quarters in the Midlands, has vacancies for 
k on the development of modern foundry 
sses, including precision casting Phe posts 
considerable scope for initiative in what is 
field of endeavour on ferrous and non 
s alloys Applicants should preferably 
e qualifications in chemistry or metallurgy, 
some foundry experience would be an advan 
Salary will be in the range of £700 to 
00, depending upon experience and qual lifica 
Write giving full particulars to Box 3375 
Automobile Engineer [4607 





BALL & ROLLER BEARINGS 


Steel Needle 
Balls ° Bearings 


Quick Delivery 


INSLEY «0v70m LTD 


21-22 Poland St., London W.1. GER 8104 & 2730 











THE ANTI-FRICTION BEARING CO. LTD., 
HARFORD STREET, 
BIRMINGHAM, 19. 

Manufacturers of Plain Bearings in Gun 

Metal Steel and White Metal. 


Tel. Nos: NORchern 2024-5 
Tel. Add: “Antifric’’ ‘Phone, Birmingham, 19. 








MEK-ELEK Engineering Ltd 
17 Western Road, Mitcham, Surrey. 


bail "IP on things 
gerne FORTIS | 


Alt $7 STEEL VICE ! 


FORTIS TOOLS LTD 91 STATION ST., BIRMINGHAM 5 


your 


COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


Imperial Works, Tower Bridge Road 
Telephone : HOP 1784. LONDON, SE.1 








SITUATIONS VACANT 

MEMBER-COMPANY of a large industrial 
group requires an Engineer primarily for the 
design development of industrial vehicles. A wide 
general experience of designing for medium 
quantity production is essential with at least some 
experience of the design of battery and I.¢ 
engined vehicles. The position is permanent, the 
work is interesting and carries a substantial salary 
for a man with really useful experience and 
qualificatons. Rep'y briefly in first instance to 
Box 3374, c/o Automobile Engineer [4606 
*XPERIENCED Designer Draughtsman with 
4 knowledge of engineering and chassis work 
Write in confidence with details of past experience 
age and salary required together with copy 
reference to the Personnel Manager, Jowett Cars 
Limited, Idle, Bradford [4608 
ESI YER required to undertake the design 
and development of air and exhaust silencing 
systems. Actual experience of this precise appli 
cation not essential, provided general theoretical 
and practical knowledge is suitable Successful 
applicant must be prepared to reside in_ the 
Midlands, where a house is available W rite 
full details of qualifications, previous experience 
and salary expected to Box 3376, c/o Automobile 
Engineer [4609 
YOUNG Automobile Engineer and several 
é general Draughtsmen’ required by old 

established Firm, about 30 miles north 
London, manufacturing Machine Element essen 
tial for all classes of machinery. Drawing office 
and Workshop experience required, also technical 
training to at least O.N.C. standard. Please reply 
in writing giving full details of Syed ey age, 
and salary required, to Box | M.3 c/o Streets 
110, Old Broad Street, E.C.2 [4610 

SITUATIONS WANTED 
MBITIOUS Automobile Engineer (25 years 
- requires progressive position with company, 
preferably Warwickshire Box 3395, c/o Auto 
mobile Engineer [4591 
MISCELLANEOUS 

Te AGON Flame Guns give garage proprietors 
Portab'e Forge for heating metal, burning 
paint, etc., from body work Burns paraffin 
2,000 deg. flame temp. Cannot block or carbonize 
£5 Ss. 0d. each. Literature from Morton Longley 

Limited, 206, The Beacon, Hillingdon, Middx 
[4594 


COMMER C IAL Plastics Ltd., manufacturers 
of P.V.C. Sheeting conforming to Specifica 
tion B.S.1763 Type 1 ecommended for Grease 
Resisting Wrapping and Packaging of Com 
ponents, etc. Enquiries to Commercial Plastics 
Ltd., 1/9, Hills Place, Oxford Street, London, 
W.l. Tel. Gerrard 3966/7/8. [4575 
BUSINESS AND PROPERTY 
(GENERAL and Light Engineering Motor 
Trade Specialists, Portsmouth. Contractors 
to Admiralty and Air Ministry. Valuable agencies 
held for rings and _ batteries fell equipped 
workshop, stores, offices, etc. Trade averaging 
£17,000 p.a details from Agents National 
Business Ager Ltd., 63, Elm Grove, Southsea 
Tel. Portsmouth $041 14595 
PATENTS 
THE proprietor of British Patent No. 629449 
entitled ‘“ Apparatus for Handling Rim 
equipped Tyres, offers same for licence or 
otherwise to ensure practical working in Great 
Britain. Enquiries to Singer, Stern & Carlberg 
a8 — Jackson Boulevard, Chicago 4, Illinois 
[4596 
pi proprietor of British Patent No. $78633 
entitled “ Improvements in Articulated Road 
Vehicles,’ offers same for licence or otherwise to 
ensure practical working in Great Britain 
Enquiries to Singer, Stern & Carlberg, 14, East 
Jackson Boulevard, Chicago 4, Illinois, U.S.A 
[4597 
[HE proprietor of British Patent No. 626046 
entitled “Liquid Actuated Centrifugal Clutch 
offers same for licence or otherwise to ensure 
practical working in Great Britain. Engutries to 
Singer, Stern & Carlberg, 14, East Jackson 
Boulevard, Chicago 4, Illinois, U.S.A [4598 
THE proprietor of British Patent No. 627023 
entitied “Improvements in or relating to 
Vehicle Undercarriages,”’ offers same for licence 
or otherwise to ensure practical working in Great 
Britain. Enquiries to Singer, Stern & Carlberg 
14, East Jackson Boulevard, Chicago 4, Ilinoi 
U.S.A [4599 
THE proprietor of British Patent No. 604006, 
entitled ** Clutch Structure,”’ offers same for 
licence or otherwise to ensure practical working 
in Great Britain. Enquiries to Singer, Stern & 
Carlberg, 14 East Jackson Boulevard, Chicago 4 
Illinois, U.S.A [4586 
"THE proprietor of British Patent Nos. 537956 
605465, 510646 and 579108, entitled “ Brake 
Control Mechanism for Motor Vehicles 
‘Improvements in Fluid Pressure Systems, 
“Clutch and Brake Control Mechanism,” and 
“Brake Shoe Adjusting Means’ respectively, 
offers same for licence or otherwise to ensure 
practical working in Great Britain. Enquiries to 
Singer, Stern & Carlberg, 14 East Jackson 
Boulevard, Chicage 4, Illinois, U.S.A [4587 
CAPACITY AVAILABLE 
YENTRELESS Grinding Capacity available 
Plunge or Through Feed. jin. to 4}in. dia 
Prompt service. Collections and deliveries made 
in London area whenever possible Sylicum 
Pistons Ltd., Hazlemere Road, Penn, Bucks 
Penn 235 [4582 
MACHINERY WANTED 
JRROWN & SHARPE No. 2.G. Automatics 
urgently required. Please send full particu- 
lars, manufacturer’s serial number and price to 
Barking Brassware Co., td., iver Road, 
Barking [4603 








* 
\| 
ose VN 
| THE | 
| DARWINS | 
| GROUP | 


Specialists in the production of 
carbon and alloy steels for the 
manufacture of ball & roller 
bearing races-—-gear wheels 

crank shafts—springs, etc., 
used thoughout the automobile 
industry. 


ANDREWS 
TOLEDO I 


SHEFFIELD - ENGLAND 


ANOREWS TOLEDO LTD, TOLEDO STEEL WORKS, NEEPSEND LANE SHEFFIELD 3 


IN STANDARD SIZES OR bee 
YOUR OWN SPECIFICAT! 


ue will help you select a type 
your 








Our catalog 
i to 
and size of chuck most suitable 


own needs. 


Write for your Copy today. 


J. H. HUMPHREYS & SONS, BLACKRIDING ELECTRICAL WORKS, 
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GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic Operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 





r 
\\ \eadin’ ee 
ae i\ 
machine 
quret> “ 
avaitadle 
z0in. 3° 
iuserate? 


We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines, Multiple 
Drilling Heads and Machines, Tapping 
Machines, End Facing and Centring 
Machines, Special Machine Tools for 
High Production. 





Rathbone/ 1664 
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The 
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Zinc Alloy Diecasters’ Association 
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Precision Cast 


for speed 











MAZAK 


The Stromberg carburettor of the Sunbeam-Talbot is a fine example of pressure die casting in 
the modern motor car. It is of course cast in MAZAK, the metal that ensures accuracy of 


detail and high performance. Based on zinc of 99:99+°% purity, MAZAK is ideal for the rapid 


and accurate production of die cast car components. 


(fureniarSucrrne ) 


UC MEMBER OF THE CONSOLIDATED ZINC CORPORATION UPHTED 





IMPERIAL SMELTING CORPORATION (SALES) LIMITED - 37 DOVER STREET - LONDON . 
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SPECIALISED ATTENTION 


“ Dear Sirs, 
For the past ten years we have obtained the castings for our Hlach a8 cor custameee’ suttalietins ts 
Mark 16 metal spraying pistols from you. The vital close- the result, we believe, of the specialised 
attention given by every department 
to our product, and are the basis of a precision tool. The sa Gout ale vie 0 thane 
high standard of finish which we are able to obtain has been Consulting Service, unbiassed assist- 
ance in selecting alloy and casting 
a process, and a wide choice of specifi- 
parts of the world. cation. All of which extra facilities 
METALLISATION LIMITED are part of the Birmal Service. 


grained structure with freedom from porosity are essentials 


extremely satisfactory to ourselves and our customers in all 


































































































